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subject of electrical testing we do not find the same com- 
pleteness, except where, as in the case of conductivity, insu- 
lation, and capacity tests, these are common, and had 
already been worked out by telegraphists. 

There is no lack of voltmeters, ammeters, and wattmeters 
for testing purposes, and great numbers of these instruments 
are used principally as switchboard instruments, and merely 
as indicators, for which purpose they are all admirably 


. adapted ; but, good as they are, the engineer whose business is 


principally testing, soon finds that for that purpose they are 
not so very suitable. For one reason more than any other, 
they fail him; that is, they do not take in the time 
element, so important in many tests—nor do they record the 
performance over a few hours or minutes. 

Recording instruments are scarce, and what few there are, 
are very expensive and limited in use. Perhaps this is not to be 
wondered at, considering that so few thorough tests are carried 
out on commercial apparatus, estimates and bare assertions 
being, as a rule, considered quite sufficient for the purpose 
of satisfying inquiries. 

Tests, as a rule, when made, are done by ammeters and 
voltmeters of ordinary make, or by Kelvin instraments, the 
use of which entails the great labour involved in making a 
long series of readings, marking these on squared paper, and 
afterwards making a curve by passing a line through the 
dots. Take, for instance, the case of testing a secondary 
battery ; here it is important to obtain exact curves of charge 
and discharge, curves of amperes and time, and volts and 
time, the time extending from periods of 1 hour ap to 10 or 
12 hours. To obtain reliable curves by means of non- 
recording instruments in this way is a most laborious busi- 
ness, and requires considerable skill. 

Testing an arc lamp is another case where curves of time 
and ampéres, and time and volts are required. Here, again, 
with ordinary instruments, the labour of taking numerous 
readings of time, volts and amperes, is enormous. The same 
with primary battery tests. 

What is wanted, are good recording instruments. In 
our own experience in testing batteries, lamps, &c., we have 
frequently felt the want of suitable recording ammeters and 
voltmeters. 

We are acquainted with the instruments commonly used 
at power-houses, and admire them greatly, but they are, for 
several reasons, of little use in the testing room. 

The voltmeters at power-houses are required to record a 
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line varying between, say, 98 and 102 volts, and the drum 
makes a turn in 12 or 24 hours, generally 12 hours. 

Ammeters as a rule have a very limited scale, and are too 
weak when working at the lower values. They also make 
one turn in 12 hours as a rule. 

Now, in testing batteries, a recording voltmeter and 
ammeter making one turn in 12 hours is almost necessary 
to record the charges and discharges, but as it would be most 
expensive and altogether unnecessary to use more than 
half-a-dozen cells on a test, the volts.to be measured do not 
exceed 15 volts, and the ampéres may run from 10 to 40; 
instruments to come within these margins we know are diffi- 
cult to get. 

Again, in testing arc lamps, a recording instrument making 
one turn in 12 hours is far too slow, for to show the rise and 
fall in volts and current, the drum must go quick enough to 
show a variation, the duration of which is only for a few 
seconds. To do this the drum must make at most one turn 
in one hour. 

Now these considerations lead us to the conclusion that an 
adjustable instrument would be a great boon, one in which, 
by replacing one coil by another, we could get a scale up 
to 20 volts, 50 volts, or 100 volts, and in which we could 
drive the drum by the hour hand of the clock, or by the 
minute hand, 

It is wonderful why such an obviously useful instrumert 
has not been already brought out; there surely can be no 
insurmountable difficulties. 

The nearest approach to the thing we sketch herein is 
described in Hopkins’s “ Experimental Science.” A practical 
instrument would require more power, however, than that 
required to work a freely moving needle. 

In the practical instruments there should be no hysteresis 
errors ; there must be plenty of power to make them inde- 
pendent of frictional errors; and they should be cheap. An 
accurate clock does not cost much, and the seemingly in- 
evitable glass case may very well be dispensed with, a 
wooden case, with a glass front, is good enough, and not so 
liable to damage. 


Ir is clear from Lord Kelvin’s address 
at the anniversary meeting of the Royal 
Society on December 1st that he accepts without reserve the 
discovery of a fifth constituent of the atmosphere by Lord 
Rayleigh and Professor Ramsay. He regards it as the 
greatest scientific event of the past year, and looks forward 
“with impatience ” to a complete exposition of the chemical 
and physical properties of this anonymous gas. If Lord 
Kelvin were simply expressing himself from his own stand- 
point as a scientist, his remarks, in view of the criticisms 
which we and others made on “the little surprise” at 
Oxford, would be remarkable ; but they possess even greater 
import, considering the occasion on which they were uttered, 
and the fact that his own personality was for the time 
merged into that of the President of the Royal Society. 
Moreover, it was noticeable that Lord Kelvin did not as 
much as allude to the scepticism with which distinguished 
chemists and physicists received the Oxford announcement 
both in this country and abroad. We are driven, therefore, 
to the conclusion that Lord Kelvin must have had private 
opportunities of weighing evidence in favour of the new gas 
which we and the public generally have not ; otherwise it is 
inconceivable that he could so unhesitatingly accept the dis- 
covery merely upon the statements disclosed at the recent 


The New Gas. 


British Association gathering. The position we assumed 
was, briefly, that we disapproved of the somewhat melo- 
dramatic manner in which the discovery was sprung upon 
the chemical section of the British Association—at a time, 
too, when the members were scarcely prepared to discuss it ; 
and, further, we held that the evidence disclosed was so 
meagre—if not inadequate—that we could only suspend our 
judgment. The circumstances under which the discovery 
was made known seemed calculated to invite scepticism 
without affording opportunities for investigation. Such 
procedure we still contend to have been unscientific to a 
degree. As to the discovery itself, the strongest evidence of 
its reality which can be caught hold of is the fact that Lord 
Kelvin believes in it. It is absolutely certain that he would 
not permit himself to hold, much less to express, this attitude 
unless he had formulated scientific reasons for it : and these 
would be the outcome of personal investigation. But placing 
this aside—if indeed so pregnant a fact can be disregarded 
even for the sake of argument—the actual evidence yet given 
to the world by Lord Rayleigh and Professor Ramsay con- 
cerning their new gas is so scanty and of such a character 
that our verdict must still be “ not proven.” 


Saniiabaaiinal Many opinions have been expressed 
Electricity on Iron upon the question whether the magnetic 
— properties of iron are called into play 
under extremely rapid alternations of the magnetising forces. 
Hertz found negative results when he replaced one side of a 
rectangular copper resonator by an equal iron wire, and in a 
later paper he concludes, comparing the rate of propagation 
along copper and iron wires, that the rate of propagation in 
all wires is the same, and may be justly referred to as a 
definite velocity. Even iron wires he said are no exception 
to this general rule, and, hence, the magnetic properties of 
the iron are not called into play by such rapid disturbances. 
Dr. Oliver J. Lodge attacked the question by means of his 
experiments in the alternaterpaths. He says “A current 
going through iron has to magnetise it in concentric 
cylinders, and this takes time. But experiment declares 
against this view for the case of Leyden-jar discharges.” 
Prof. John Trowbridge has shown that the magnetic 
character of iron wires exercises an important influence upon 
the decay of electrical oscillations of high frequency, and 
that currents of such frequency as occur in Leyden jar dis- 
charges magnetise the iron. Prof. J. J. Thomson has 
demonstrated that the presence of iron can affect the rapidly 
oscillating electric discharge through a rarefied gas by 
absorbing the energy of the discharges; and Bjerknes has 
also proved the great damping power of magnetic metals 
upon electric oscillations of very high frequency. Now, if 
the damping power of iron is due:to the fact that its mag- 
netic properties are brought into play under such rapidly 
alternating forces, it still remains an interesting question 
whether the self-induction of an iron circuit is measurably 
greater than that of a similar copper circuit, and whether 
the wave-length remains constant for oscillations of the same 
period. This is practically the subject of Mr. Chas. E. St. 
John’s paper in the November issue of the Philosophical 
Magazine. The methods of examination employed are here 
elaborately described, but we must refer our readers to the 
original paper, since it is not susceptible of useful condensa- 
tion. The conclusions arrived at, however, may be stated as 
follows :—(1). The self-induction of iron circuits is greater 
than that of similar copper circuits under very rapid electric 
oscillations (115 x 10° reversals per second). The change 
in self-induction varied from 3°4 to 4°3 per cent. in this 
research, and increased with decreasing diameters. (2). The 
increase in self-induction produces greater damping and a 
shortening of the wave-length of 1°5 to 2-0 per cent. 
(3). The permeability, », of annealed iron wire under this 
rate of alternation is about 385. (4). For oscillations of 
the same period, the wave-length along parallel copper wires 
varies directly with the diameter of the wires. The maxi- 
mum decrease observed was 5 per cent., the range of wires 
used being 0°03915 cm. to 0°1201 cm. 
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DR. BORCHER’S GAS BATTERY: A 
SUGGESTION. 


By LEGH 8. POWELL. 


Dr. BorcHER’s experiments cn the direct conversion of car- 
bonaceous fuel into electrical energy, described in your issue 
for November 23rd, are most interesting. It occurs to me 
to be worth while suggesting, through your medium, that 
the carbon electrode which is exposed to the air might 
very probably be rendered more efficient in performing its 
allotted work if it be exposed for a short time to a red heat in 
presence of air, so as to slightly burn its surface. The follow- 
ing experience leads me to make the suggestion. 

Some 12 or 13 years ago, whilst amusing myself with 
making home made batteries, I made the discovery that an 
excellent depolarising electrode might be made by filling a 
muslin bag with ordinary fire-grate cinders, placing a stick of 
arc carbon in the middle to serve as a terminal, and finall 
binding the whole tightly together with string or elastic. Sach 
an electrode when placed in common salt and water, with a 
strip of sheet zinc in proximity, will ring a bell continuously 
for days and weeks. But, it is significant to mention, if bits 
of coke or any other form of carbon (not previously exposed 
to a red heat in air) be substituted for the cinders, the elec- 
trical effect obtained under the same conditions of quantity, 
size, &c., is poor in the extreme. The eifect obtained with 
different descriptions of carbon varies, that with coke being 
especially poor, whilst the carbon obtained by “ baking” 
cocoanut shells answers much better ; but nothing approaches 
that obtained with common grey cinders, whether produced 
from either coal or coke. In the case of coke, there seems 
to be a badly conducting film covering the true carbon, and 
the same is the case with carbon rods, which should be either 
scraped or have the surface burnt before introducing into the 
bag of cinders. 

The cause ef the remarkable difference in the behaviour 
of burrt and unburnt carbon was at first thought to be due 
to the reduction of some oxides which had been formed 
during the burning, and that the action was similar to the 
Leclanché principle. But I soon satisfied myself that the 
real cause of the difference was principally, if not entirely, 
due to the simple circumstance of an increased superficial area. 
Not only is the indifferently conducting film on the surface 
of the carbon removed by burning, but it is obvious that the 
probing action of the heated air into the pores of the sub- 
stance must lay bare and render accessible to the electrolyte 
a vastly increased quantity of carbon to that originally 
presented. The hydrogen deposited by the electric action 
will thus become distributed over a considerable area, and 
be more readily burnt up by the occluded oxygen in the 
carbon. That this is the explanation may be prettily demon- 
strated by taking two exactly similar sticks of arc carbon— 
a form of carbon in which metallic impurities cannot be 
called into question. Expose one of them for a short 
time to a red theat in a blow-pipe or in a fire, and 
scrape the other with a file. Then make up two similar 
cells of salt and water, and zinc strips. Each of the 
diminutive cells will ring a bell at the start, but the 
one which has not been heated will cease to ring it in about 
15 or 30 seconds, whereas with the other the bell will go on 
ringing for two or three minutes. When run down the 
battery will recover its strength by a period of repose, and, 
as might be expected, the recovery in the case as burnt 
carbon takes place much more slowly than with the 
unburnt, for the quantity of hydrogen to be consumed 
in the former is naturally greater than in the latter. 
This latter circumstance also goes to prove that extent of 
surface is the main feature at work rather than some special 
property of occluding or consuming the gases. It may be 
mentioned, however, that in a rough experiment made with 
a burnt and an unburnt plate of carbon used in a bichromate 
cell, no appreciable difference in efficiency was observed. The 
conditions here, however, are materially different. For the 
salt and water cell, or other similar electrolyte, there is every 
reason to believe that the hydrogen appearing on the carbon 
is consumed at the expense of oxygen occluded from the air 
by that substance, and that the action does not appertain to 
the Smee type of cell. Therefore, as stated at the outset, it 


is quite possible that for the purposes of Dr. Borcher’s fuel 
battery the plan of increasing the interstitial carbon surface 
by the simple means described may prove to be advantageous. 

Might not a further improvement in electrical effect be 
perhaps obtained by applying pressure to the respective gases 
used. I have long wanted to try the effect of pressure of 
air and oxygen on my cinder battery, to see if there was an 
improvement in constancy and output, but have never had 
the time and opportunity to try the experiment. 


THE RELATIVE FREQUENCY OF DIFFERENT 
VELOCITIES OF WIND. 


A PAPER by Mr. W. Ellis, F.R.S., of some interest to those 
who advocate the utilisation of wind as a source of power 
(especially in connection with the storage of that power by 
means of accumulators), has recently been published in the 
Quarterly Journal, of the Meteorological Society. The 
author, who has long been connected with the Royal 
Observatory, Greenwich, has tabulated five years’ records, 
from 1888 to 1892, of observations made with a Robinson 
anemometer. It appears that in each quarter of the year 
the wind blew for the greatest number of hours with the 
hourly velocities of 10 or 11 miles, and this was the case in 
each separate month excepting those of September and 
December. In autumn and winter nearly as many hours 
were registered at velocities considerably lower, but in spring 


* and summer the numbers of hours at the corresponding low 


velocities were distinctly less than at the velocities of 10 and 
11 miles. With velocities greater than 11 miles, the number 
of hours very rapidly falls off, in all months of the year. 

Comparing spring and winter taken together with summer 
and autumn taken together it is seen, neglecting velocities 
below 4 miles, that from velocities 4—5 miles to velocities 
12—13 miles the wind blew for a greater number of hours in 
summer and autumn than in spring and winter, but that for 
velocities above 13 miles this is reversed, the number of 
hours in spring and winter being the greater, the difference 
increasing rapidly with increase of velocity. The mean 
daily velocities and total number of hours for the months 
(for five years) was as follows :— 


Month. Jan. Feb. | Mar. Apr. May. June. July.' Aug. Sept. Oct. Nov. | Dec. 


Mean | 

daily 
velocity 300 | 294 
in miles. | | 


334 | 274 258 237 258) 266 232 266 | 273 | 260 


Total | 
number 3,720 3,408 3,720 3,384 3,528 3,€00 3,720 3,720 3,600 3,720 3,600 3,720 
of hours. | 


The highest recorded velocity was 54—55 miles for 1 hour 
in December, and 1 hour in November. 


AMERICAN ELECTRIC TRACTION. 


“K” CONTROLLER. 


Gurpep by the experience gained from the progressive 
manufacture and close study of the operation of car con- 
trolling switches, the General Electric Company has perfected 
a new type of controller, type K, fig. 1, in which are com- 
bined all the good points of its predecessors, while avoid- 
ing any defects which their operation may have manifested. 
This new device comprises in itself all the necessary con- 
trolling movements. As will be seen, the case contains, with 
the regulating device, the connection board, motor, cut-out 
switches and reversing switches; rods and bell cranks are 
entirely eliminated, and the necessity for moving parts 
beneath the floor of the car done away with. Each set of 
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contacts is strongly insulated, and the tendency to arc on 
making circuit is prevented by means of the magnetic blow- 
out, which deflects the arc sidewise from the segments and 
spring contacts and extinguishes it. cine 

The general design of the reversing switch is similar to 
that of the controller, the segments being carried by a small 
cylinder, and making contact with spring fingers. Movement 
of the reversing switch handle through 60° changes the com- 
bination of the armature leads of both motors and reverses 
the motion of the car. 

The motor cut-out switches attached to the connection 
board of the controller permit of rapid and absolute dis- 
connection of the motor from the circuit. The value of 
such an arrangement, in case of disablement of motor on 
the road, will be readily appreciated by practical railroad 


men. 
This controller is extremely simple in its mechanical con- 

struction, and is easily accessible; by loosening two thumb 

nuts in the outer case it may be opened, and the removal of 


versing switch cannot be moved over unless the controller is 
in the “off” position, nor can the controller be operated 
while the switch is between its forward and reverse position. 
A similarly ingenious device ensures proper adjustment of 
the motor cut-outs; thus, should one motor be cut 
out, the combinations suitable for the other can alone be 
e. 

This controller has been carefully tested under conditions 
of actual service, and by its satisfactory operation demon- 
strates how great an advance has been made in the design 
and ne of car controlling apparatus in recent 
months. 


G. E. 800 Moror. 


THE efforts of street railway electrical engineers have been, 
for some time past, concentrated on the improvement of the 
street railway motor. It was universally recognised that all 
motors in use heretofore have been to some extent marred by 


1. 


a bolt in the pole piece allows it to be swung back, giving 
access immediately to the interior parts. 

All the excellent features of controller “ E,” which we de- 
scribed at the time of the Cleveland Convention, have been 
retained. The sequence of connections and speeds has been 
preserved, but placing the field on the ground side of the 
armature has necessitated a modification of the interior con- 
nections, admitting, without change, of either the shunt or 
loop method of control. 

Every precaution seems to have been taken to secure easy 
and perfect operation. Proper make and break of contacts 
are ensured by means of a star wheel attached to the upper 
part of the cylinder shaft. This wheel is actuated by a 

ring, and throws the pointer on the handle positively to 
the notch on the dial, indicating to the motor man the run- 
ning positions of the motor. 

By means of an interlocking device between the reversing 
switch and controller, the operation of either, unless it is in 
proper position relative to the other, is impossible. The re- 


shortcomings, which eliminated, would render the device 
more efficient and more perfectly adapted to the needs of im- 
proved street railway service. Not the least of these short- 
comings was the weight of the motor itself, on account of 
the influence which this item alone has upon the amount 
of money expended upon keeping the tracks in good 
repair. 

Tn the new motor, known as G. E. 800, which the 
General Electric Company has just put out, the shortcomings 
which have characterised many other motors, and which have 
been rendered evident under actual working conditions, have 
been to a great extent entirely eliminated or greatly modified. 
It Aaa latest motor at present before the street railway 
world. 

The nomenclature of 800 has been given to this motor, as 
indicating its ability to exert a horizontal effort of 800 lbs. 
through a 33 inch wheel continuously in ordinary street rail- 
way service. This rating is more accurate than that custo- 
marily employed, and adopting the General Electric Company’s 
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usual conservative method of rating in horse-power, the 
motor becomes a 25 H.P. motor. 

It is a 4-pole motor of new design. Its principal charac- 
teristic, and one that will recommend it especially to street 
railway men, is that it is one of the lightest street rail- 
way motors, for a given out-put, now or heretofore, pre- 
sented to the public. This matter of reduction of weight 
has been studied with considerable care, with a view of meet- 
ing the demands of the continually growing street railway 
business. The question of preservation of tracks is one of 
deep importance to every operating electrical street railway 
company. The extent to which it usually figures on the 
balance-sheet has shown that errors must no longer be made, 
and has created a demand for a motor light enough to reduce 
the wear and tear of track to a minimum. 

In suspending this motor on the cross frame of the truck, 


This closing of the motor so as to make it water and dust- 
proof has been rendered possible by its superior design and 
the liberal use of copper and the best grade of steel in its 
construction, whereby the heat generated in the motor has 
been materially reduced. The motor, even closed up as it is, 
runs much cooler than previous motors that were entirely 
exposed. It can be taken apart with the utmost facility. 
The top frame is hinged on to. the lower frame and with 
its proper parts weighs only 350 lbs. On the removal of 
only two bolts it can be thrown back completely out of the 
way of the armature, or by the removal of the hinge pins the 
top frame can be lifted into the car, or by moving the nose 
plate forward the motor can be swung upon the ring axle as 
a hinge so as to be accessible from the pit, the top field then 
being swung on its hinges still lower into the pit, in which 
position the armature and field spools can be easily removed ; 


Fig. 2. 


it will be so hung that only 500 lbs. of its weight will bear 
directly on the axle. From this it will readily be seen that 
the dead blow delivered from the axle to the truck, is enor- 
mously reduced, when comparison is made with the work of 
other motors. 

Working parts ure easily accessible. The aperture necessary 
for the purpose of inspection, cleaning, &c., is so designed that 
when closed, those parts which could be damaged by water, 
the brush holders, commutator, armature, and field spools, 
are 8o entirely enclosed in a watertight box (fig. 2 shows the 
box partly removed), that the entire motor could be immersed 
in water, and still operate as under normal conditions. This 
advantage is one which can be easily appreciated by those 
engaged in the practical operation of electric railways, since 
it renders the motor of equal value in either summer or 
winter service, in either or good weather. 


or by the removal of the top of the gear case and two axle 
caps the motor can be lowered as a whole into the pit. The 
armature is short and can be lifted through an ordinary trap 
door. It will thus be seen that the motor can be handled 
either inside the car or from without with almost equal 
facilities. On opening the lid over the commutator easy 
access is had to the whole width of the commutator and brush 
holders, the latter being of the simplest possible construction 
and easily operated with one hand. There is also plenty of 
space to permit of the pit of the motor being reached. 
The bottom of the armature is two inches above the pit 
of the motor, so that it is not liable to be injured by 
articles falling inside of the motor frame. The construction 
is such that it is practically impossible for any grease to get 
inside of the motor. 

' The armature is made both in the Gramme ring armature 
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and in the drum form. The drum winding has been care- 
fully studied and the many objections to the various kinds 
of drum windings that have been from time to time put 
upon the market have been carefully guarded against. 
A thorough trial has demonstrated that the drum winding of 
this motor can be relied upon. It will be free from the 
danger of burning out at the ends heretofore common with 
this kind of winding. The Gramme armature and drum 
armature are interchangeable. 


GENERATOR ARMATURE. 


Attention is especially called to the distinctive features of 
the General Electric Company’s generators, such as field 
frames entirely of steel, armature windings entirely of hard 
drawn copper bars; separable field poles; commutators 
built in removable sections; ventilated armature core; 


Haute electrical line as being in advance of anything pre- 
viously attempted. 
American tramways all appear to use ties to carry their 
rails. At Terre Haute, a 40 lb. rail was employed, laid on 
oak ties 5 inches x 7 inches x 7 feet, s 3 feet centres. 
Planks, 2 inches x 6 inches x by 12 feet long, were laid 
on both sides of the rails. These were nailed to the ties, and 
on the outside of the rail the planks were raised by blocks so 
as to be flush with the rail top, to provide easy crossing for 
vehic'es. Flat splice bars were used, and the rails were 
bonded with %-inch galvanised wire ; the bond at each joint 
being also soldered to a }-inch galvanised stranded iron wire, 
each alternate joint being soldered and wired from both rails 
of the track. The supplementary wire was in the centre of 
a single track, and in the 6-foot way the track was double. 
The whole was covered with gravel. At the end of two years 
the supplementary wire rusted away, and frequent burn-outs 
occurred to the armatures. The planks, too, were badly 


Fia. 3, 


absence of bolts through armature core; laminations: indi- 
vidually held to hub by dove-tailed keys, &c., all tending 
towards ease of repair and small expense of maintenance. 
Fig. 3 represents the armature of the generator with com- 
mutator in place. It will be seen to be a Paccinotti armature 
with solid conductors, and is clear enough to explain itself. 


T-RAILS FOR TRACK CONSTRUCTION. 


THE sro | rail that the American delights in is one which 
stands up boldly above the surface of the road, and cannot be 
crossed excepting at nearly right angles by any ordinary 
wheeled vehicle. It is certainly good for diminishing tractive 
force, as well as for wrenching off wheels from other vehicles. 
But its serious objections are rousing up enemies, and the 
companies begin to find it well to adopt other rails flush with 
the street surface. The grooved rail as used in England is 
not liked, nor is it very suitable for the ill-kept streets of 
American cities, and for some time past it has appeared that 
the T-rail, as used on ordinary railroads,is making headway. 
An account of the use of this type of rail was recently given 
by Mr. Russell Harrison to the American Street Railway 
Association at Atlanta. He described its use on the Terre 


decayed and warped, and it was decided to re-lay, using 
No. 00 tinned copper wire for bond and supplementary, and 
good gravel, with a little clay, taking the place of the 
planking. This was done in the autumn of 1892, and the 
track is still in use. By that time the experience of the 
T-rail was satisfactory enough to justify its use on Wabash 
Avenue, which was to be paved. The rail used was that 
known as the Shanghai pattern, 60 Ibs. weight and 5} inches 
high, and spiked direct upon the ties, which were, as before, 
5 inches xX 7 inches. In preparing the foundation the 
ground was first excavated and then rolled with a 14 ton 
steam roller, which was also used to roll a subsequent bed of 
6 inches of broken stone. Next, the ties and rails were laid 
and tamped with screened broken stone up to position, after 
— the tie spaces were filled with broken stone and tamped 
solid. 

The bonding was 1, galvanised iron wire, and a No. 00 
tinned copper supplementary wire was used. On the stone 
surface sharp sand was laid, and simply washed by water into 
the interstices until filled up, then brought up to a level sur- 
face, and strickled off to thickness to take the paving blocks 
which were rammed upon the sand cushion and finished level 
with the rail head with a slight crowning in the “ 4 foot.” 
On the inside of the rail the paving bricks were special, being 
bevelled off to form the groove for the wheel flanges. They 
were then cement grouted with sharp sand, and Portland 
cement brushed in, and no traffic allowed for a week. It has 
stood well for the two years of its life, and been satisfactory, 
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bat on coming to lay the T-rail on streets intended for 
asphalting, the foundation was improved by making it of 
concrete 6 inches below the ties, and up to within 4 inches 
of the rail head top left for the asphalte. This was brought 
right up to the rail head, on the outside, while on the inside, 
or wheel flange side, specially moulded and bevelled vitrified 
brick was used, as on Wabash Avenue, for half a mile, 
beyond which blocks known as Haydenville blocks were used 
for a mile, both inside and outside the rail, but these blocks 
do not wear so well as the bricks, and their use has since 
been discontinued. The experience thus gained pointed still 
further in the same direction, and lead up to an all steel track, 
and the latest type at Terre Haute consists of a 72-lb. 
T-rail, 6 inches deep, with 5 inches width of base, and head 
2% wide, which is looked on as wide, and saves the edges 
of the wheels from nicking and chipping out, whereas a 
narrow head soon reduces the wheels almost to the form of 
being double flanged. In the foundation of this track, first 
the 14-ton roller was used; next, 8 inches of concrete was 
laid down. On this the rails and ties are coupled together, 
and packed up level on blocks, and both rails and ties 
then tamped up in concrete levelled and rammed 
to a surface. The ties are of steel, heavily tarred when 
hot, double corrugated, 2 inches high and 7 inches wide, 
7 feet. long on straight work, and, where necessity calls for 
it,as much as 20 feet long. The ties are of }-inch plate, 
and the rails are clamped to the ties by bolted clamps made 
to fit the rail base, and with the bolt head underneath the 
tie. As the rail joints were laid broken, the ties at the joints 
had to be special to suit the Wheeler joint, which projects 
3 inches below the rail foot. The special ties were set down 
at one end to suit the joint, which admitted of the same 
clamp and bolt as the body of the rail. Double bonds of 
No. 0000 copper wire was used at each joint; these were 
soldered to a No. 00 tinned copper supplementary wire. The 
paving of brick was laid as before on the concrete base. 
There are local bye-laws limiting the ratio of tyre breadth 
and weight of vehicle that is permitted to drive along any 
paved street. This protects the flange groove from unfair 
wear. From the foregoing, it is evident that in American 
tramway construction, as regards foundations, it has been 
found requisite to copy very closely English methods, as 
exemplified in the concrete bed below the rails, and probabl 
we shall see the use of ties gradually abolished as their coe 
becomes less evident. 

It would appear, however, that the T-rail is used in 26 
cities, as reported ~ Mr. S. Hendrie in his paper before the 
same association. He emphasises the evils of the ridge rail, 
and also condemns the English grooved rail which has been 
forced by many cities upon the tramways. He is strongly in 
favour of the T-rail, which can, he says, be used for macadam 
as easily as any other rail, room for the wheel flanges being 
made by running a railroad vehicle with flanges larger than 
_ of tramcars along the track, before it is opened for 
traffic, 

In the 26 cities named, the T-rail appears to be out of 
favour in only four. We cannot ourselves see any special 
objection to the use of this type of rail. After all, the 
grooved rail is but a T-rail with a groove planed in its sur- 
face, and so long as there is a groove for the flanges in the 
paving blocks, the T-rail is quite suitable. But the fact of the 
flange groove being in the paving blocks will introduce a ten- 
dency to the formation of a rut alongside the rail head, which 
would not to be tolerated here. With the grooved rail and best 
granite blecks, we may see this rut form on our own streets, 
and so we question the T-rail for very heavy street traffic, 
though it should be suitable enough for light traffic. The 
grooved rail loses half its evils in a cleanly street, but a glance 
at an American street is quite sufficient to explain why the 
grooved rail does not succeed over there. It is so essentially 
a rail for a swept roadway, that it adds immensely to tractive 
—— when the groove is more or less filled with dust 
and dirt. 


American Institute of Electrical Engineers.— The 
office of this institution has been removed to rooms 1,009 
and 1,010, Havemeyer Buildings, 26, Cortlandt Street, New 
York City. The meetings of the members, however, will be 
held at 12, West 31st Street, as formerly. ‘; 


A DYNAMOMETER CAR. 


A DESCRIPTION appears in the Hngineer of the dynamometer- 
car employed in the testing of the Heilmann locomotive. 
Ordinary engineers contemplate with something like amaze- 
ment the practice of locomotive men who draw up their 
comparisons of power on a basis of so many pounds of coal 
per mile run. Locomotive men as a class know next to 
nothing of the indicated horse-power of their engines, and an 
equal ignorance marks their acquaintance with the proportion 
of power absorbed by the train and by the locomotive, so that 
they cannot tell the resistance of a car, nor can they say what 
additional resistance is imposed by concentrating loads upon 
a bogey truck, or distributing them over a lot of separate 
axles, They know nothing beyond coal per train mile, and 
if they have any idea of the amount of coal per mile con- 
sumed by an engine alone, they have this locked up as too 
sacred for the common herd. They have not even made use 
of that excellent device, the Ashton continuous indicator, 
which, without the labour and trouble of taking diagrams 
will record at any moment the total work done since com- 
mencing at a given datum, and, by difference, the absorption 
of energy between any two points. With such an apparatus 
recording in the cab, as it might be arranged to do, and a 
dynamometer car recording the pull on the train draw-bar, 
everything important to know about railway resistances, 
which is now hidden in a mist of speculative inference, 
would be made clear. 

In this French car, the details of which were worked out 
by M. Gauthier in connection with the maker, M. Digeon of 
Paris, there is every convenience for observers, including 
even a small workshop. ‘The car has four wheels. Results 
are recorded upon a travelling band of paper which receives 
its motion from the car axle in proportion to the distance 
covered. Thus the length of the band unrolled in a minute 
shows on whatever scale may be the ratio of band length to 
distance travelled, the velocity, in feet, of the vehicle. 
Multiplying this by the mean breadth of the figure traced oy 
the dynamometer pencil, gives at once foot pounds of wor 
done upon the draw-bar, which pulls upon the car through 
the line of the dynamometer which is constructed of two 
groups of flat springs, the ends of which are linked two and 
two, and form a rigid stirrup with the frame, the whole being 
suitably guided and provided with carrier wheels and a knuckle 
joint to allow of lateral movement of the draw-bar. The 
spring carries a pencil direct, without reducing or multiplyin 
gear, and the movement is 0°63 inch per ton, a total of 74 
tons being provided for. A second pencil traces a zero or 
datum line, and the space between the two lines drawn 
represents work. 

A press button is provided, whereby any — spot 
in the road can be marked by a dot on the paper band. 
There is also recorded on the band the speed of the train by 
a special apparatus which acts on the differential principle, 
and really records the difference in the speed of a screw 
driven from the car axle, and disc driven at a constant speed 
of 180 revolutions per minute by a special governor, the 
action of which is not explained. On the screw is a sharp 
edged roller in contact with the disc. 

The screw draws the roller, which is the nut, in one direc- 
tion, and this is counteracted by the disc, which spins the 
roller along the screw in the opposite direction. The net 
result is that the roller stands at such a point on the screw as 
the two opposing speeds allow, and the pencil attached to the 
roller marks the speed accordingly. The total work is 
measured by the somewhat similar device of a roller and 
revolving disc. When no pull is on the dynamometer the 
roller stands at the centre of the disc and, therefore, gets no 
rotation.. Any pull on the draw-bar moves the roller along a 
radius of the disc, and as this disc is driven by the car axle 
the work done is recorded by the rate of revolution given to 
the roller, which revolves more quickly the further it stands 
from the disc centre. The turns of the roller are counted by 
a revolution counter, one turn in this case being equal to 
72,330 foot-pounds. This integrating device is the counter- 

rt, we would add, of that employed in Ashton’s first patent. 

he revolutions of the car wheels of a continuous steam 
engine indicator appear on the paper by a pencil mark elec- 
trically worked by a commutator making a contact every ten 
revolutions of the wheels. 
Cc 
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Time, also, is electrically registered from a clock, and 
though the wheel revolutions indicate distances each kilo- 
metre post can be recorded by an observer and press button. 
The whole apparatus is exceedingly ingenious and compact, 
and it, or something similar, can alone furnish definite infor- 
mation upon traction work and explain many apparently 
anomalous results that now frequently lead to fruitless dis- 
cussion and argument. In electrical railroading it should be 
particularly useful as a means of comparing the apparent 
work at the dynamo terminals with that actually absorbed by 
the train. At the same time the thought naturally suggests 
itself whether a dynamometer of steel springs does not call for 
too much of a special car to carry it. It should not be difficult 
to devise a portable coupling which could be applied between 
any two vehicles. and consisting of a hydraulic device with a 
flexible tube carried to an indicator of equally portable 
nature that could be placed in any carriage, preferably, of 
course, in the van, and driven off the axle of same. 

Something of the nature of the gas bag of the gas engine 
suggests itself as the hydraulic cylinder. Such a disc, about 
16 inches diameter would transmit some 5 tons with a pres- 
sure of less than 60 lbs. per inch, and the whole apparatus 
would be easily portable, and much less costly than a special 
car. 


RESEARCHES ON THE SOLUTION-TENSION 
OF METALS. 


THE Physical Review (Vol. ii., No. 2, September-October, 
1894, pp. 81—98) contains an interesting paper by Mr. Harry 
C. Jones, which we think we have seen already over his signa- 
turein the Zeitschrift fiir Physikalische Chemie. The researches 
described may be regarded as an extension of Van’t Hoff’s 
theory of osmotic pressure, by which the molecules of dis- 
solved substances are conceived to exert a certain pressure in 
the solvent in which they are dissolved. 

Nernst* has pointed that in order that a substance ma, 
dissolve in a solvent it must have a certain “expansive force” 
to drive the molecules into the space where they will exert an 
osmotic pressure. He has extended the idea of “solution- 
tension” also to the pure metals. When a metal is brought 
into contact with a solution of its salt, a very small part of 
the metal is conceived to be capable of taking plus elec- 
tricity from the remainder of the metal and of passing into 
solution as ions, when the osmotic pressure of the metallic 
ions of the salt solution is not already greater than the 
solution tension of the metal. 

To consider more closely concrete cases in the light of the 
suggestions of Nernst, let us take the case of a metal im- 
mersed in a solution of one of its salts. Let the solution- 
tension of the metal be 1, and the osmotic pressure of the 
metallic ions of the dissolved salt, p. If the solution-tension 
be greater than the osmotic pressure, T > p, then a small 
part of the metal will pass into solution as ions. These ions 
will carry off a positive charge of electricity from the metal 
into the solution, The metal will then contain a corres- 
ponding negative charge, and the solution will be positive 
with respect to the metal. The negative electricity on the 
surface of the metal will attract electrostatically the positive 
ions in the solution, and on the surface of contact between 
the metal and solution there will be formed a double elec- 
trical layer. The existence of such a double layer has been 
shown to be probable by Helmholtz,t who thinks that such 
must always exist on the bounding surface of two conductors 


at different potentials. 


Under these conditions, where the metal is negative and 
the solution positive, the action of the double layer would 
be to drive the metallic ions out of solution and on to the 
metal, where they would lose their charge and pass over into 
the metallic condition. The attraction between this double 
layer, which tends to drive metallic ions out of solution, works 
against the solution-tension of the metal. Equilibrium will 
be established when these two contrary forces are equal, when 
in any given time as many metallic ions will be driven into 
the solution due to the solution-tension of the metal as will 


* Zeitschrift fiir Physikalische Chemie, iv., p. 129. 
Wéiedemann’s Annalen, vii., 337. 


separate from the solution due to the electrostatic attraction 
of the double electrical layer. The difference in the potential 
of this double layer depends in part on the nature of the 
metal, but also in part on the concentration of the metallic 
ions in the solution, and therefore upon the osmotic pressure 
of the metallic ions in the solution. The action of the above 
two forces gives rise to an electromotive force between the 
metal and the solution in which it is immersed. Since T >p, 
the solution will be positive with respect to the metal, and 
the electromotive force will exist in the sense of producing a 
current from the metal to the liquid. a : 

If t < p, the reverse will take place. Metallic ions will 
separate from the solution as metal on the immersed metal, 
which will become positive with respect to the solution. The 
positive charge on the metal will attract electrostatically the 
negative ions in the liquid, and an electrical double layer will 
be formed here, but in the reverse sense to that discussed 
above. Metallic ions will separate from the solution until 
the electrostatic repulsion of such ions by the positive metal 
is equal to the osmotic pressure tending to force them out of 
solution. The result of the action of these forces is to pro- 
duce an electromotive force between the metal and solution. 

But since T < p, the metal is positive with respect to the 
solution, and the electromotive force will exist in the sense 
of generating a current from the solution to the metal, when 
the necessary connections are established. : 

This explanation of the source of the electromotive force, 
which exists between a metal and solutions of its salts, based 
on the relation between the osmotic pressure of such solutions, 
and the solution-tension of the metal, has been furnished by 
Nernst,* who has developed it essentially as given above. 

Ostwald has developed a formula for calculating the 
solution-tension of metals, knowing the difference in potential 
between the metal and the solution of its salt in which the 
metal is immersed and the osmotic pressure of the salt 
solution, and by means of it has calculated the solution- 
tension of a number of metals. Mr. Jones, whose work has 
been carried out in Ostwald’s laboratory, undertook the 
determination of the E.M.F. between solutions of salts in 
water and solutions of the same salts, and of the same con- 
centrations in other solvents, using the same metal as the 
kation of the salt as electrodes. Voltaic chains were prepared 
in which the electrodes were silver and the liquids solutions 
of silver nitrate of equal concentration in different solvents. 
A large number of observations were then made, with the 
result that the solution-tension of silver was found not to be 
a constant for all solvents of its salts, but to depend. upon 
the nature of the solvent in which its salts are dissolved. 
The same fact will probably be found true for other metals, 
but this Mr. Jones proposes to investigate further. 


THE SCIENTIFIC STUDY OF ARC LAMPS. 


By RANKIN KENNEDY. 


IX. 

SERIES lamps working on constant current are regulated by 
the variation in pressure across the arc and that only. Fig. 
32 represents this case.. Take a circuit of 50 lamps in series, 
it will have a virtual resistance of about 200 ohms, so that a 
2,000-volt dynamo is required to work it at 10 amperes. 

Fig. 32 represents one lamp, with the other 49 shown as a 
resistance. «G is a galvanometer or ammeter, v a voltmeter, 
s a shunt solenoid. A glance at this diagram shows at 
once that any variation in the length of the are would 
make only an exceedingly slight variation in the current. 

Say the total resistance is 200 ohms and pressure 2,000 
volts, and that the arc can, by opening out, rise to 5 ohms, 
and by closing together fall to 0°2 ohm, a total possible 


variation of 4°8 ohms, in this case Sy = 10 ampéres und 
with open arc of 5 ohms resistance te = 10°24,f that is, 


the total possible current variation which could be made in 
this circuit by closing the arc completely or opening it to its 


* Lebrb., Bd. ii., 851. 
~ Mr. Kennedy ap 
figures, which do not, 


to have made some slight errors in his 
ver, practically affect his argument. 
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fullest extent, would be only 0°24 ampéres, but v would show 
a difference of about 50 volts with open and closed arc. In 
practice, the current variation would be much less than 0°24 
ampéres, because the carbons are not allowed to open and 


Fia. 32. 


close, but only to move very slightly. The variation in cur- 
rent due to the feeding of the lamps in a series circuit is 
negligible altogether in designing lamps, and as the volts 
alone can be used for feeding the carbons, the shunt coil is 
the feeding coil, and in testing lamps we must allow a larger 
variation of volts when testing the lamp for series work. A 
good lamp will feed with an average variation of 2 volts on 
an absolutely constant current. It is important to get this 
constant current in making the test, for if the current is 
variable, and a main coil is in the lamp, then the test is 
worthless so far as series working is concerned. 

No tests for a series lamp should be accepted as of any 
value unless this constant current is provided or the lamp 
tried with the shunt coil only. 

It is claimed for some lamps that they regulate on a varia- 
tion of half a volt; that may be quite correct on a circuit 
where the current also varies, and where a main coil is used 
either alone or with a shunt also, for if the current falls half 
an ampere, and the shunt volts rise half a volt simultaneously, 
as they do in such lamps, we have quite a powerful feed as 
the result of the two variations; but take away the main 
coil, or put the lamp in series with 200 ohms, on a constant 
current circuit, and it will be found that the half volt varia- 
tion is powerless to feed any lamp in existence. 

Ordinary every day working is referred to in all these tests. 
Of course, wonderful things can be done in a laboratory or 
workshop, but these performances are not interesting to 
engineers. 

In nearly every case of public supply, the pressure is 
constant and the current variable, and the pressure is from 
100 to 120 volts, hence, as a rule, lamps are required to work 
two only in series, or on 120 volts three small arcs may be 
put in series with 5 ampéres current. 

It is a great pity to find that the so-called experts who have 
advised city authorities in laying down supplies of current 
have paid so little attention to the fixing of the most import- 
ant details. In one place they fix 100 volts as the pressure, 
another 105, another 110, another 120; ordinary everyday 
kind of engineers are of opinion always that the higher 
pressure is the better, for the copper sunk in the streets will 
carry current for 20 per cent. more lamps if the pressure is 
120 instead of 100 volts; and three arc lamps may be run in 
series instead of two. 

In most cases the consulting engineer has fixed on the 
lower pressure, for what reason no electrician can understand. 
In Glasgow the reason given for fixing upon 100 volts as the 
pressure of supply was, that as there were a number of con- 
sumers already fitted with 100-volt lamps, they had to adopt 
that pressure so that these could be connected on without 
trouble. Could anything be more child-like? A great 
corporation in carrying out a scheme, expending about 
£100,000 of public money, fixing upon the most important 
factor in their supply from the sole consideration of a few 
miserable incandescent lamps, possibly worn out most of them. 
It did not strike anyone to make the pressure 120 volts and 
make a gift of 120-volt lamps to these consumers. The loss of 
money in renewing or replacing the lamps would have been 
only temporary and only once required, whereas the losses 
arising from the use of 100 volts in place of 120 volts is 
continual and will increase with time, and pile up year upon 
year. Glasgow is only one example of playing at electrical 


engineering, it is a continuous current plant wherein the 
pressures are not easily transformed. 

In some other cities alternating currents are used. Here, of 
course, pressures are of no importance, for, by means of trans- 
formers, any pressure whatever may be got; the so-called 
expert advisers in these cases onal not bungle over the 
pressure question, but they found. an equally simple matter 
upon which to blunder, and by means of which to hamper 
the progress of electrical engineering. 

As they could not here make a display of wisdom in fixing 
upon a pressure they took up the question of frequency, and 
the consequence is, that instead of a uniform frequency being 
in use so that arc lamps could work anywhere equally well, 
and without special winding for each installation, we find 
every installation with a different frequency, so that a lamp 
made for one is useless for another; what a commentary on 
Jin-de-siecle electrical engineering in this country. We have 
installations using 40, 50, 60, 80, 100, and 1334 alternations 
per second ; and still this stupid introduction of erroneous 
practices goes merrily on. It is necessary to mention these 
points, and, in fact, they cannot be too much dwelt upon, with 
a view to stop the introduction of installations for supplies 
of electrical energy, badly designed and displaying an 
ignorance of the most elementary principles of the electrical 
distribution of energy. 

As the arc lamp maker cannot always make a circuit to 
suit his lamps he must make his lamps to suit all the different 
circuits, and on this account arc lamps are more expensive 
than they would otherwise be; and not only that, but the 
cost of running them in many cases is increased. 

Continuous current lamps are made for working :— 

1. In parallel on a 50-volt circuit with from 1} to 10 
ampéres. 

2. Two in series on 100-volt circuit, 14 to 10 ampéres. 

8. Three in series on 120-volt circuit, 14 to 5 amperes. 

4, Any number in series on pressure calculated at from 40 
to 50 volts per lamp, current from 2 to 10 ampéres. 

Alternating lamps are made for :— 

1. All in parallel on a 35-volt circuit. 

2. Three in series on 100-volt circuit. 

3. With a 30-volt transformer on each lamp and the 
‘primary fed from 120 volts, the ratio being 4 to 1. 

4, Any number in series, 30 volts per lamp. 

5. With a different winding for every different frequency. 

Each of these are then made in two sizes, an eight-hour 
and 24-hour size, and these again are divided into say 3, 6, 
and 10 ampére lamps. 

It will be seen from the foregoing that the entering upon 
the business of arc lamp making is no simple matter, and to 
be able to fill every order quite a variety of lamps must be 
designed, with the greatest knowledge and skill, manufactured 
and stocked. In no other way can arc lamp making pay. 

In all these lamps, however, the mechanism may be 
identically the same. The difference is only in the electrical 
parts and, by the exercise of scientific knowledge and 
mechanical skill, the difference between the various lamps 
may be reduced to a very small amount. 

For instance, a lamp may work on a continuous current 
and not at all on an alternating current ; whereas, as a rule, 
a lamp which will work on an alternating current will also 
work on a continuous current. Hence it is better to design and 
test a new lamp first on the alternating current system. 


ALUMINIUM SOLDERING. 


Ir has hitherto been commonly said that the great objection 
to the widespread use of aluminium as a substitute for some 
metals now in daily use is that it cannot be soldered. It is 
uite true that, so far, there has been some difficulty in 
finding a suitable solder, but, as was to be expected, when 
the metal came more and more into useand got better known, 
as it has done during the last two or three years, many 
inventors have devoted their time and attention to the 
solution of this problem. 
Aluminium is very my A oxidised, and, therefore, as soon 
as it is exposed to the air, however brightly polished it may 
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be, it instantly becomes covered with a thin film of oxide of 
aluminium. This peculiarity is a decided drawback in 
soldering, although in other uses it constitutes one of its best 
qualities, the thin film preventing the metal from becoming 
further oxidised, and thus keeping it from turning black, as 
with silver, copper, and other similar metals. 

The great secret is to see that the pieces of aluminium to 
be soldered are entirely free from any oxide, otherwise it will 
be utterly impossible to join them strongly; in fact, one 
might as well try to join two pieces of rusty iron together. 

The present process for soldering aluminium, recently 
invented by M. Ludwig Oliven, seems to have overcome 
this difficulty entirely. The invention consists not only 
of the new solder, which is an alloy of several metals, but 
also of the combination of this solder with a suitable patent 
furnace for keeping the metal at the right temperature at 
which the operation should take place, and also with the 
arrangement of brushes and other tools, with which the sur- 
faces may be scraped and cleaned so as to get the solder well 
into the metal. Small pieces can be soldered by means of 
the “ blowpipe,” but when large pieces of the metal have to 
be treated, and especially when the solder has to be of an 
exceedingly good quality, it is most advantageous to make 
use of the special patent furnace invented for this purpose. 
The entire process is very simple, and excellent work may be 
done by it, and any ordinary workman will be able to solder 
any pieces of aluminium just as simply as he can any other 
metal. Pieces joined together by this process have been 
submitted to crucial tests, and have proved more difficult to 
tear apart than brass soldered with tin solder. 

The fact of being able to solder aluminium by a simple 
and cheap process will probably extend the uses to which the 
metal may be applied. 

The annual output of aluminium has increased from about 
50 tons in 1890, to about 2,000 tons in 1894. 

The price of the metal has diminished from 60s. per Ib. in 
1886 to 20s. per lb. in 1889, and to about 1s. 7d. per lb. at 
the present time. As aluminium weighs (bulk per bulk) 
only one-third of the other metals now in use, this last price 
corresponds to 63d. per lb. only, when comparison is made 
with them. 

No aluminium is now manufactured in England. As soon 
as electricity came into use, the chemical process was bound 
to become obsolete, and now all the aluminium sold in the 
market is manufactured by electricity. 

At the present time the largest factory in the world en- 
gaged in the manufacture of aluminium is the one at the 
Falls of the Rhine, at Neuhausen, in Switzerland, which is 
capable of producing 1,000 tons per annum. The second 
largest factory is in the south of France, which uses water- 
power from the Alps, with an annual output of 600 tons. 

The British Aluminium Company, Limited, has lately been 
formed in this country for the purpose of manufacturing this 
metal by the same processes as those upon which the French 
and Swiss companies base their successful manufacture, but 
on a very much larger scale. 

_ Water-power will of course be used, and as the raw mate- 
rial is to be found in the North of Ireland, it is expected 
that aluminium will be produced in England at the same 
cost, if not cheaper, than abroad, thus rendering this country 
independent of the foreign importation of aluminium. 


THWAITE’S MOTOR GAS PRODUCER PLANT. 


RECENTLY, at the invitation of Mr. B. H. Thwaite, 
we have had the pleasure of inspecting a gas producing 
plant, which has been erected by the Motor Gas Syndi- 
cate at Stoke Newington. The object of this producer 
is the conversion of bituminous coal into fixed gas, suitable 
for power purposes. Hitherto, coke or anthracite has alone 
been available for the manufacture of producer gas, by reason 
of the difficulty with the tar products which renders the gas 
useless for power purposes. Of courze the difficulty with bi- 
tuminous coal is that the hydrocarbon, or tar producing gas, 
is given off from the surface of the fire faster than it can be 
heated to a temperature of fixation. In boiler and house 
fires, it has times without number been attempted to overcome 


the difficulty by the system of under firing, but not only is it 
very difficult in practice to carry out under firing, but, when 
carried out, it is by no means necessarily a success, because 
there is usually too small a thickness of fire, through which 
the hydrocarbons are required to pass, to thoroughly convert 
these gases into a form which will then burn smokelessly. 

In Mr. Thwaite’s system the difficulty is overcome as in- 
geniously as simply, by the use of two producer vessels. These 
are of plate iron construction, a few feet in height, in the 
demonstration plant, and lined with about 5 inches of fire- 
brick. They are fed from the top by a sort of air lock, the 
opening to the furnace being closed by a bell or cone, apex 
upwards, exactly as in the blast furnace. Fresh fuel is placed 
in the box, and rests on the cone. The box is closed, and 
the cone is then dipped and allows the fuel to slide into the 
producer, distributing it evenly round the circumference. Both 
producers are identical, and are joined at the top, below the 
feeding lock, by a rectangular channel. They stand on asolid 
floor, without grates of any sort. The flooris depressed at the 
centre and the central depression is continuous with an 
external ash pit filled with water, but there is no communica- 
tion of air from without inwards, for the plate of the pro- 
ducer vessel comes down below the water surface and gives a 
seal of a few inches of water. Under the seal a rake can be 
easily inserted to pull out ash and clinker. The bottom 
being water there can thus be no adhering of the clinker, 
and of this clinker there is not much. Into the bottom of 
the producer there is an inlet for air, which is blown in by a 
positive blower, actuated, by the way, in the demonstration 

lant, by an electrical motor. The outlet of gas to the holder 
is also at the bottom, but between the two producers there is 
a valve which acts to turn all the air into one producer 
only, and to divert gas from the other producer only to 
the holder. This valve is a reversing valve. In the plant 
at Stoke Newington it is operated by a pair of water weights, 
which alternately fill and empty at an interval of about one 
minute. Hung upon a lever, or balance beam, they act 
to reverse the gas and air valve, and thus each producer in 
turn is alternately blown into at and exhausts from the lower 
opening. Calling the two producers and B, the following 
is the cycle of operations. ‘The valve is set, we will say, to 
blow into producer a. The air from the blower, charged 
with moisture that it picks up by wafer contact on its way 
to the producer and from the steam rising from the wet 
bottom, enters the mass of fuel, and, rising through it, 
comes out at the surface converted into carbonic oxide and 
nitrogen, as always is the case where carbon is burned with 
an insufficient supply of oxygen. Arrived at the surface 
it sweeps with it the hydro-carbon gases evolved from the 
green fuel there deposited, and the commingled gas passes 
by way of the top connecting trunk into the top of pro- 
ducer B, thence down through the several feet of brightly 
incandescent fuel in this vessel. This heats and fixes the 
hydro-carbon gases, and the finished products then pass out 
of the producer, through the reversing valve and onwards 
through a water seal—as in the hydraulic main of the gas- 
works, through a series of cooling pipes, through a coke 
scrubber, and finally through a very neat arrangement of 
sawdust filter, to the holder. This filter is arranged so that 
a spare mass of suitably packed sawdust being ready attached 
to a spare cover the old sawdust box can be swung out and 
the new one instantly put in its place in a few seconds’ time. 
To use the gas there isa gas engine of 18 H.P., which is 
driving a dynamo to supply current toa number of incan- 
descent lamps. It is thus seen that the principle on which 
the apparatus works, is that of ensuring the passage of all 
the gas throagh a mass of coke several feet in depth and at 
a high temperature, the rapid alternations of the valve 
ensuring that each vessel is always kept full of incandescent 
coke, for the coal all becomes coke on the surface of the fire 
before it travels down any distance towards the ashpit. On 
the whole, the alternating system is best, or, of course, by 
admitting some fresh air to the top of producer 4, the fuel 
in B would be kept incandescent by the flame produced, and 
the carbon dioxide would be reconverted to monoxide in passing 
down producer 8, but this continuous system of Mr. Thwaite’s 
is hardly so effective as the system by reversal, for the reversing 
valve is merely a water trap and serves the good purpose of 
adding needed moisture to the air blast. In this system there 
is no steam boiler. This alone is a very important advantage 
ina producer plant. There is no pressure greater than can be 
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given by the positive rotary air blower, and there is no 
ibility of retaining a pressure in the producers greater 
than that of the ash-pit water seal. Though merely a 
demonstration plant its working is very perfect, and though 
much of this may be due to the very mechanical excellence 
of the plant in a structural sense, we have no doubt that the 
principle is to be credited also very largely with the results, 
and we really must congratulate Mr. Thwaite on the manner 
in which he has carried out the whole affair. We have seen 
roducer plants before, and the memory of them has often 
n far from pleasant. Good they may have been in 
principle, but principles without mechanical practice are as 
useless as the traditional faith without works, Mr. Thwaite 
has brought to bearon his chemical knowledgean equal amount 
of mechanical science, and the result is a plant that seems to 
us tosolve the question of cheap motor gas production most 
thoroughly. The duplex producer is equally applicable to the 
use of coke or anthracite, though not necessary for these 
fuels. Indeed, Mr. Thwaite has also, at Stoke Newington, a 
simplex producer for these fuels. The duplex producer, 
however, is necessary for bituminous fuels. 

To reduce such a fuel to a suitable gas, the object is, of 
course, to reduce the carbon either entirely to its monoxide, 
CO, or to marsh gas, CH,, and hydrogen, H. Some carbon 
dioxide is produced. This can be reduced to a mere decimal 
by a sufficient depth of incandescent fuel through which to 
pass it, but practical plants must be kept reasonably short, 
and a small percentage of dioxide may be permitted, though 
it is, of course, a loss. 

Producer gas, of course, always contains much: nitro- 
gen—the residual of the air. Possibly, some day, an 
absorbent of nitrogen may be discovered which will take out 
this nitrogen excess cheaply, thereby producing a most 
valuable manure. The following is an analysis of the 
produce of four typical gas generator plants. 


Osygen,O ... -. = 000 
Carbon dioxide,CO, = 6:49 }or 59 per cent. inert gas. 
»  Monoxide,CO = 2761 
Hydrogen, H = $859 >32°41 combustible gas. 
Marsh Gas, CH, = | 
100 00 


Thus in an ordinary sample we may expect to find about 
one-third of combustible gases and two-thirds inert gases. 
The action of a gas producer is very similar to that of a 
blast furnace and may thus be symbolised. First the carbon 
and hydrogen of the fuel are burned to CO, and H,O. 
Then further contact with carbon results in 2 CO and 2 II 
thus CO, + H,O + 2C =38C0O + 2H. Then by adding 
further carbon and water, we have 3 CO + H,O + H,O + 
2C =5CO + Hy. Some water is thus seen to be useful, 
but it is probable that it acts also as a carrier in the processes 
of conversion. Whatever the complexity of the actual con- 
versions and re-conversions, the only thing of importance is 
to secure a final gas with as little CO, as possible and with 
not too much oxygen, though any free oxygen simply implies 
a less amount of air in the gas engine for dilution. But the 
object to aim at is CO and H or CH,, some proportion of 
which latter is usually to be found in producer gas. We 
hope to illustrate the duplex producer at an early date, as it 
is exceedingly simple in construction and cleanly in working, 
and bids fair to be enduring. 


CORRESPONDENCE. 


Symbols and Abbreviations. 


In your issue of November 9th, page 556, you publish an 
anonymous correspondence of a personal character, referring 
tome. The correspondent, who apparently did not have the 
courage to sign his name, intimates that I wrote a certain 
editorial in the Electrical World of October 13th, on symbols 
and abbreviations. I did not write this editorial, nor did I 
know anything about it until I received my copy of that 
paper in the regular delivery. In view of that fact, the 
author of that correspondence, if he is a gentleman, should 
publish an apology in your paper, over his own signature. I 


shall look for this in your journal, and if it does not appear, 
the usual remark applies to the anonymous correspondent. 

An explanation by the editors, of the curious journalistic 
etiquette, in publishing an anonymous persona! attack of one 
who has always been friendly to the journal, will also be in 
order, especially as the subject matter in that correspondence 
cannot be of any public interest, and must, therefore, be con- 
sidered as a — personal attack. In reply to that com- 
munication, I would say that the statement, “in the same 
issue as that in which it appeared, a notice couched in similar 
terms was included in the ‘ Digest,’” is false, as that abstract 
contains absolutely no expression of the views of the com- 
piler ; it is simply an abstract, in which I tried to express 
the views of Prof. Jamieson, as well as the limited space 
would permit. The statement that I am one of the fathers 
of this system is also wrong, as that credit belongs to M. 
Hospitalier. That I made criticisms and suggestions at the 
time when it was proper to do so, and have taken as active a 
part as I could in introducing this excellent system, does not 
deprive M. Hospitalier of the credit of being its father. Its 
introduction in this country is due almost entirely to the 
creditable and indefatigable efforts of the editors of the 
Electrical World. 

I have always had the greatest esteem for Prof. Jamieson, 
and never made any personal remarks about him to which he 
might take exception. For an anonymous correspondent to 
rush into print with some unfounded personal views, trying 
to start an ill feeling between two persons whose relations 
have always been friendly, deserves the severest reproach, 

Whether I agree with this editorial need not be discussed 
here. I do not hesitate to say, however, that I think it was 
Prof. Jamieson’s duty to offer any criticisms when they were 
in order, that is, before the Congress assembled. He certainly 
had ample opportunity to do so; it is too late now to be of 
any use, however valuable his suggestions might be. Per- 
sonally, | agree with one or two of his criticisms, but I am 
ready to follow the recommendations of the Congress. I 
agree with the views so ably expressed by the editors of the 
Electrical World in their issue of November 24th, and if it 
interests your correspondent, I may add that the credit of 
this editorial belongs entirely to the editors and to no one 
else. 

Carl Hering. 

Philadelphia, November 22nd, 1814. 

[Mr. Ifering would raise a storm in a tea cup. So far as 
we ourselves are concerned, we fail to find in the note to 
which our correspondent refers anything approaching a 
personal attack, nor can we, by any process of reasoning 
conclude that an attempt has been made to provoke ill 
feeling between two such estimable gentlemen as Mr. Carl 
Hering and Professor Andrew Jamieson. The anonymous 
correspondent merely remarked “I have reason to believe 
that Mr. Carl Hering wrote the leaderette, &c.” He did 
not state positively that Mr. Hering did so, and a simple 
denial from the latter would, it seems to us, have met the 
case and stopped all further controversy, especially as 
“symbols and abbreviations” have not, according to Mr. 
Hering, any public interest. 

This incident may point a moral to the writer of the note 
as to others, by drawing attention to the need of caution in 
determining authorship by considerations of style and senti- 
ment, for though no two men are precisely alike, there is at 
times a resemblance sufficiently close to mislead. 

Personally, we are sure that the gentleman who has occa- 
sioned this outburst from Mr. Hering, had no more intention 
of causing him pain or annoyance than “the man in the 
moon,” and if we take upon ourselves, in the absence of 
any means of conferring with him, the responsibility of 
expressing regret on his behalf that his remarks should have 
had this effect, we shall only be giving utterance to that 
with which he would at once agree. Mr. Hering’s dis- 
claimer as to his connection with the system does not 
appear to us to affect the real matter at issue—Eps. 
Exec. Rev.] 


Theory and Practice in Electrical Engineering. 
Mr. Swinton’s letter on this subject calls for some reply 
from me, for which I hope you will find room. 
The sum quoted as the cost of the Scarborough plant cer- 
tainly proves the excellent engineering ability with which it 
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has been laid out, but it by no means "sy that the alter- 
nating current is the best system for that place. 

The question at issue does not involve the whole plant; it 
merely concerns the feeders between the power house and the 
distributing system. 

If Mr. Swinton will deduct the cost of the power house 
and all it contains, and the cost of the low pressure distri- 
buting system from his capital sum, he will have a sum left 
spent on feeders. In the case of Scarborough the sum was 
spent on high pressure mains, transformers, and transformer 
boxes. The same money would have laid down three-wire 
feeders for continuous current supply—that is my con- 
tention. 

I take it that in either alternating or continuous systems 
the cost of the power house plant and the low pressure dis- 
tributing mains are in both cases the same, and therefore the 
whole question narrrows down to the cost of the feeding 
system only, thus throwing the cost of all the rest of the 
plant completely out of the discussion. Mr. Swinton’s facts 
and figures relate to the whole plant, and are therefore of no 
value as arguments in this case; the adoption of alternating 
currents affects the cost of feeders only; that is the funda- 
mental fact in this question. 

It is altogether unnecessary for me, in support of my con- 
tention, to show how Scarborough, or any other place, could 
be supplied by a cheaper plant. That is not the question 
before me. But it is a question before Mr. Swinton to show 
that his Scarborough plant is cheaper than a continuous cur- 
rent plant would have been. Even if the continuous current 
plant were slightly more costly, say 5 per cent. more than 
the alternating plant, I hold that it ought to be adopted, for 
in all cases where we have to choose between the two, the 
preference muet always lean towards the continuous current. 
And only in cases where the alternating current plant is 
shown to be much cheaper in first cost than the continuous 
current plant can its adoption be justified. 

It may be a convenient expression commonly used to des- 
cribe the alternating system as a “high pressure transformer 
system,” but it does not describe the systems in practice. 
All of them are low pressure distributing systems, with high 
pressure feeders only; that being so, the engineer must con- 
fine his attentions to the feeder question, and if the cost of 
the continuous current feeders is not excessively greater than 
the feeders and transformers for the alternating system, he is 
bound to adopt the continuous current system. 


Rankin Kennedy. 


Armature Winding. 
5% Would you kindly give me the winding for the armature 
of the enclosed machine? I want 60 volts and about 
20 amperes for charging a small set of cells. The field 
magnets are wrought-iron, and are wound with 114 lbs. each 
of No. 20 B.W.G. single silk covered wire ; outside diameter 
when wound, 6 inches by 3 inches deep. 


You will perceive the armature is a Gramme ring, and I 
should like as few coils on it as is ible with a due regard 
to efficiency. Please give the s also. Thanking you in 
anticipation. 

Troubled. 


[Your machine is badly designed for an outpui of 60 
volts at 20 amperes. No. 15 B.W.G. wire would be required 
for 20 amperes, and the most you could easily put on your 
armature, two layers outside, forming three inside, 30 


sections of seven turns each. Only by very good winding 
will you manage this number. 
Your magnet cores are too thin at 2} inches; the greatest 
magnetic flux you can get will not exceed 200 Kapp lines 
60,000,000 
total ; thus 200 x 210 = 42,000, and > = 1,439 
the speed required, say, 1,500 to make up for losses. 
Whether you will get 200 of a total flux is very doubtful 
with such small magnets, and we are not able to determine 
this for you, as we have not got from you the number of 
turns of wire on the magnet bobbins; but, judging from 
the size of the cores and poles, we conclude that you will 
not get more than 30 to 35 volts out of the machine at a 
reasonable speed, no matter how you wind it for 20 ampéres. 
—Ens. Exec. REv.]. 


Electro-Deposition of Gold. 


Without wishing to trespass too much on your valuable 
space, I should like to, as briefly as possible, justify the 
statements made in my letter with regard to the above 
subject, and Mr. Andreoli’s criticism thereof. He says: 
“Cyanate cannot be liberated at the + pole.” My words 
were : “ The nature of the ion will, apparently, vary with the 
strength of solution.” That is to say, oxygen is always 
liberated, but when the solution is strong, the ion liberated 
is, apparently, cyanate. I regarded it as a superfluity to add 
that cyanate was formed by the oxidisation of cyanide. 

With regard to the carbon anodes, I can only say that I 
have been using “good arc lamp carbons,” and carbon in 
other forms, for the last six months, and they are still in 
excellent condition ; but this was with a small current, and 
hence my suggestion to use 60 amperes. The fact that 600 
amperes would not be more efficient than 60 ampéres if the 
surface were doubled was Mr. Gernet’s statement, not mine. 
The following are Mr. Gernet’s own words :—“ A better 
effect is obtained by doubling the number of plates than by 


increasing the current tenfold.” 
Alf. T. Weightman. 


Utilisation of Refuse. 

My attention has been called to your article, “‘ The Utili- 
sation of Refuse,” in your issue of November 16th, which 
contains so many inaccuracies that I feel compelled to take 
exception to it. I must refer you to the paper itself, wherein 
“ the extraordinary statement ” that you attribute to me is 
distinctly stated as having been supplied to me by Messrs. 
Babcock & Wilcox. These figures were adduced as being 
correct by Mr. Spinks, representing Messrs. Beaman and 
Deas’s interest in the Warrington furnace; and, again, 
your statements are inaccurate, inasmuch as _ neither 
Messrs. Schonheyder or Druit Halpin took exception to 
this, but Dr. Rideal did so, showing the untrustworthiness 
of a copper wire test, and in my reply I distinctly stated that 
no such average temperature as 2,000° Fah. could be obtained ; 
in fact, it is impossible, with the ordinary draught which 
gives 750° to 800° Fah., and taking the air pressure at 
24 inches, 1,400° Fah. would be the maximum temperature, 
which facts are the basis of my system, and which I dis- 
tinctly stated. You also state that I use coal to augment 
the steam pressure only; if so, coal might be used with the 
refuse and burnt together; but I use coal in order to burn up 
the moisture impregnated with the obnoxious effluvia and 
gases, the average temperature of the burning refuse being 
insufficient to do this. I must also point out that had I 
made the statement and attempted to support it, my fellow 
members of the Society of Engineers would never allow such 
a wrong hypothesis to appear in their proceedings, and your 
remarks are consequently derogatory, and a slur on the 
Society as a body. 

In common fairness I must ask you to make this correction 
and explanation in your next issue, and make as public as you 
did your erroneous article. 

T. W. Baker. 


FurEL EconoMIsers.—We have received a letter from 
Mr. James G. Calvert, in reply to our remarks in last week’s 
issue, but we regret that its late arrival, and pressure upon 
our space, prevents its insertion in to-day’s issue.—EbDs. 
Exec. Rev. 
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PRACTICAL APPLICATIONS OF OZONE.* 


By Dr. O. FROLICH. 


TE paper read by Dr. Frilich on the commercial production of 
ozone, gives an idea of the numerous applications which the oxidis- 
ing properties of ozone will find. 

The only remarks to be made are the following: It is very difficult 
to agree with the notions of Dr. Frélich on the advantages or dis- 
advantages of ozone in rooms; besides, he says that he is not quite 
competent; and we may take his opinion for what it is worth. 

The remarkable results obtained in the cure of tuberculosis by 
ozone, are sufficient to prove how beneficial ozonisation is. The 
great point is to avoid an excess of ozone. 

Dr. Frélich declares that he can only obtain 20 grammes of ozone 
per horse-power hour, and considering this insignificant small quantity 


. produced by a horse-power hour, there is not the smallest danger of 


affecting the respiratory organs, when a moderate amount of ozone is 
given out by small ozonisers. 

In 1891, Dr. Frélich had stated that the quantity of ozone he 
obtained with a 2 H.P. installation was 2°4 milligrammes per second, 
= 144 mg. per minute; 8 grs. 64 per hour, 207 gr. 36 per day 
of 24 hours. Such an infinitesimal proportion of ozone renders 
practically prohibitive the commercial use of ozone, and it would be 
a pity if no higher—much higher—results were not obtained by the 
modern ozone generators. E, A. 


To the chemist, the name of ozone alone is suggestive of a number 
of cases where ozone can be advantageously applied. We shall, how- 
ever, abstain from treating possibilities of its utilisation, and shall 
deal only with facts of commercial importance; with circumstances 
in which ozone has already found its way into practice, or where 
accomplished facts or progress which lead us to hope for a com- 
mercial application. But, as we should have to touch a series of 
branches of industry which would draw us from electro-technics, we 
shall confine our remarks strictly to the more essential ones. The expe- 
riments which will be described have been carried out by the Siemens 
and Halske firm with some manufacturers, and by means of the 
Siemens apparatus. 

APPARATUSES. 

At the Frankfort Exhibition of 1891, the firm had already exhibited 
ozone generators, which were described in the LElcktrotechnische 
Zeitschrift, 1891, page 340. The fact is, that we are at present using 
the same apparatus, after they have been working three years in a 
3 H.P. experimental installation of the Siemens firm in Berlin, and 
every day for a year in the ozone bleaching works of Messrs. Kefer- 
stein, of Greiffenberg (Silesia). 

Many apparatuses have been devised, some of them large and com- 
plicated, the parts of which were not working uniformly, and did 
not possess an efficiency in proportion to their size. We therefore 
decided to stick to the old Siemens ozone tube, which we have im- 
proved, and to which we have given different shapes. 

One of these ozone generators is the mica tube, which consists of a 
metal tube surrounded with a mica sheet, and which itself is inside 
a metal tube coated with mica. The air circulates and is ozonised 
between the two tubes. The advantages of this apparatus are that 
it requires little electrical energy, and can easily be taken to pieces 
and then put together again. Another form of apparatus which is 
more especially adapted to minor uses, is the ozone glass tube, which 
only differs from the Siemens ozone tube in that the metal is replaced 
by water. The apparatus is transparent, and shows the blue glow of 
the silent discharge when ozone is produced. It consists of two con- 
centric glass tubes, separated from each other by an annular space. 
The inner one is full of water, the outer one is also in water; the 
annular space is traversed by the air, which at the same time is 
ozonised by the action of the electric current on each liquid elec- 
trode. 

The ozone generators work by means of high tension currents which 
are supplied by transformers or induction apparatus, by which a low 
tension is changed into a high tension current. 

In the laboratory apparatus the heat developed is hardly notice- 
able, but when the quantity of ozone to be produced is large, the 
development of heat is such that it has been necessary to adopt a 
system of cooling by water, which constantly circulates through the 
apparatus. 

CHEMICAL APPLICATIONS. 

The properties of ozone when used alone in chemical operations 
are not the same as when ozone is used in combination with other 
bodies. It can be applied in the gaseous form to the surface of the 
substances to be ozonised ; or it may form a solution or an emulsion with 
water or other liquids in which the substances are immersed, and 
through which it is forced. Experience only can tell which of these 
two modes of application is good for different purposes; both have 
their own advantages or drawbacks. 

The action of ozone is essentially increased, at least in a certain 
proportion when combined with chlorine. This takes place in dif- 
ferent ways; but the chemistry of these combinations is so little de- 
veloped, that in every case experience only decides, and in different 
circumstances the mode of combining chlorine with ozone differs. In 
many cases it is advantageous to add turpentine or ammonia to ozone; 
if turpentine is ozonised, thick white fumes rise, of which the chemical 
composition is unknown. These fumes possess a strong bleaching 
power, and substances which are dipped in turpentine, and then sub- 
mitted in a room to the action of ozone, are then decolourised. When 
some bodies are immersed in an ammoniacal solution and then ogonised, 


* Read on Octvber 6th, 1894, before the German Electro-Chemical 


ammonium nitrite is principally formed, and this salt acts as a de- 
colourising agent. 

I will now describe a series of practical applications of ozone, some 
of which are not yet practical, but have already given results of im- 
portance and value, and also some which are commercial or will 
soon become so, and form new industrial branches. 

The experiments conducted by Siemens & Halske are the results of 
almost four years’ work, in a 3 horse-power installation, and we must 
thank our chemist, Dr. Erlsvein, for his services in the chemical 
researches. I must not conceal that several other experiments gave 
negative results, in spite of the bright prospects they promised, 
although we pursued our experiments with great energy. I will not 
mention these researches. The main obstacle to the profitable intro- 
duction of ozone in industries is that its commercial production is still 
rather expensive. Up to the present, we can only get about 20 grammes 
of ozone per horse-power hour, and only the third of that quantity of 
ozone is chemically active; while, for instance, by the electrolytic 
decomposition of water, the same amount of energy will produce 
70 grammes of oxygen. The consequence is that we must only look 
for those applications of ozone which purify and improve substances 
of a commercial value, and give them qualities which cannot be well 
obtained by another process. 


Ozone aS A STERILISER. 

An important property of ozone, although it is not yet practical 
and has not yet been applied, consists in its rapid destructive action on 
bacilli. This had already been the object of my remarks some time 
ago. This property has been the object of experimental researches, 
made in the Committee of the Imperial Sanitary Board by the Coun- 
cillor Dr. Ohlmuller, who used our ozone apparatus ; the experiments 
have been described in a publication by the German Imperial Sani- 
tary Board for 1892. 

The possible practical result of this work is the following: If in 
the liquid to be sterilised there are beyond the bacilli some oxidisable 
substances, then the ozone which passes through the liquid, as a rule, 
will oxidise these substances before it kills the bacilli. The destruc- 
tion of the bacilli takes place, however, almost instantaneously, and 
extends to all the kinds of bacilli submitted to ozonisation, and also 
on cholera, typhus germs, and, generally, on all germs which cause 
diseases. 

For the process of sterilisation of impure water, to which every 
water belongs, ozone is only advantageously applied where the water 
has already been somewhat purified; then ozone is an exceptional 
medium to radically remove the bacilli. When, for instance, in the 
Berlin water mains, which is very pure, dangerous bacilli have 
penetrated, it would be an easy thing to produce by means of 
the existing steam engines, when available, as much ozone as is 
necessary for sterilising the water, and for forcing it into the water 
reservoir; in the same manner, it would be possible to continuously 
sterilise water when it does not contain too much foul matters, 
by means of perforated pipes immersed in water, and through which 
ozone is delivered. 

But when the water is too much contaminated, this method would 
be too expensive ; then large quantities of ozone would be consumed, 
and only a small quantity of it would be utilised for the destruction 
of the bacteria. These views are rather without object, now that the 
new medicine has found, and finds more and more means to buttle 
against diseases caused by bacilli, without purifying the nests of 


VENTILATION. 


Another conclusion of Dr. Ohlmuller’s work is that the bacilli that 
are in the ambient air on the walls are attacked to a less degree by 
ozone, and ozone, therefore, must not be applied in sick rooms for that 
very purpose. In fact, one may ask if ozone could not be used for puri- 
fying and improving the vitiated air in theatres, and halls? The pure 
ozone, or the pure ozonised air, is entirely different from the air in 
the forests, which people consider as containing ozone. Pure ozone, 
which contains neither nitrate of ammonia nor peroxide of hydrogen, 
or other ozone-containing substances, has a musty smell—if such an 
expression can be used—and, even in a state of great dilution, is not 
agreeable nor refreshing. 

When concentrated, it attacks our respiratory organs almost like 
chlorine. Even the smell of fresh washing differs entirely from the 
smell of ozone; the introduction of ozone in rooms where the atmos- 
phere is contaminated would therefore, hardly please the inmates. 
It is, however, possible that by mixture with other gases, namely, 
vapoury ethereal oils, a pleasant and healthy ventilation can be pro- 
duced. Good results are obtained in this way in America. 


PHYLLOXERA. 

The fact which I pointed out some time ago, that most insects are 
killed by ozone, has rendered it possible to kill #n this manner phy)- 
loxera in the soil. Experiments to this effect were made on other 
insects in the laboratory, as well as in vineyards which were devas- 
tated by phylloxera. The process consisted in inserting in the soil 
perforated iron pipes, through which ozonised air was forced from a 
portable ozone generator. Experiments were also made with other 
gases and vapours, and in no case were the roots of the vine destroyed 
or spoilt. Unfortunately, the results have been generally unfavour- 
able in the vineyards; in some places, there were no phylloxera at 
all; in others, the quantity of insects which were killed was unim- 
portant; but in one vineyard, on the contrary, 93 per cent. of the 
phylloxera were destroyed. The action of ozone on phylloxera is cer- 
tainly efficient, but the difficulty consists in forcing ozone on the 
roots of the vine on which lay the phylloxera. 


Sprrirs. 


The property of ozone of mellowing the taste of spirits, which it 
improves and matures, is well known; but no process based on this 
property has yet been adopted. 
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We have recently constructed some apparatus which will work by 
hand, and are easily portable, and also some which require steam 
power and dynamo machinery, and which allow the ozone to be easily 
applied in the cellar to each cask. Many experiments have been made 
with these apparatus on a small and large scale, and the result is 
essentially that light and dry wines showed little alteration, while the 
sweet and heavy wines and liquors are remarkably transformed. The 
ozonisation must be applied in a moderate manner, and must be often 
repeated and combined with the usual operations for improving the 
quality of spirits. A cognac manufacturer in this city successfully 
applies this process to maturing young brandies by means of ozone ; 
in America this process for refining spirits, from what we know, will 
be a great success. 


ToBacco aND COFFEE. 


. The properties of ozone in connection with the improvement in the 
taste of spirits led Dr. E. Erlwein to suppose that ozone would act 
in the same manner on tobacco and coffee. The experiments which 
were conducted on coffee and tobacco by us and by experts, have jus- 
tified the expectations. It is a fact that the action of ozone renders 
coffee and tobacco milder, and improvesthem. The Stink Cohnen,ic., 
those coffee berries which, in the transport have acquired, by chemical 
decomposition, such a bad smell that they can spoil whole cargoes of 
coffee, give us a practical illustration of the power of ozone, since 
this smell is thoroughly removed by ozonisation. 

The ozonisation of coffee has to overcome the prejudices of the 
tester or expert against the colour of coffee. Ozone improves the smell 
and taste of coffee, but it weakens the colour of the berry. 

Experimental researches have been commenced by a manufacturer 
on young tobacco plants; but the little difference in prices between 
the foreign and home tobaccos renders the introduction of ozone for 
that purpose difficult. 


Nirric Acip. 


A quite new application of ozone, which, as a matter of fact, is not 
yet a commercial application, but which means a progress in the 
electro-chemical field, is the production of nitric acid from atmo- 
spheric air. Many attempts have been made to pass air, or a mixture 
of nitrogen or oxygen through an ozonising tube, or to pass it several 
times through a pipe, where the gases are submitted to a silent dis- 
charge ; this was done with a view to forming nitric acid, but traces of 
it only have been generated. We have now succeeded in finding a 
treatment which allows us to unite these two clements much more 
easily and in a commercial way, and which is based on the action 
of ozone. Allow me to show you here a nitrous salt, by means of 
which the production of nitric acid from the air takes place. 

Even if this new process which, within a short time, will be made 
public, were not commercially profitable, owing to the low price of 
saltpetre, it is none the less a fact that nitric acid can be generated 
from the air. 


Woop. 


‘ Consul Réné, piano manufacturer in Stettin, since 1881 kas been 
using ozone for the purpose of ageing and seasoning wood, 
especially sounding boards. The action of the atmospheric air on 
wood is principally due to the cxygen present, and therefore Mr. 
Réné applied oxygen, which he ozonised in order to increase its 
power. The results he has obtained were satisfactory, and he has 
lately adopted our ozone generators and increased his installation. 
The wood is placed in a closed, warm room, through which ozone is 
passed for 12 to 24 hours. This treatment hardens the wood 
uniformly, and renders it capable of standing temperature variations, 
and at the same time it becomes sonorous; very likely the chemical 
alterations of the resins which the wcod contains play an important 
réle in this process. 
LInsEED Oi. 

The thickening of linseed oil, by means of ozone, is another 
example of the experiments I am describing. In the manufacture of 
linoleum linseed oil is thickened in such a manner that it flows for 
many months over stretched canvas, so that in this way tbe chemical 
action of the air takes place. Here is a specimen which shows how 
ozone acts and produces in a few days the same effect as air does in 
many weeks. 

BLEACHING. 


Experiments with a view to the bleaching of tissues by means of 
ozone have been made from time tv time for many years past, but up 
to the present, except in one case, it has not been introduced into prac- 
tice. With Messrs. Keferstein, bleachers, in Greiffenberg (Silesia), we 
have worked this subject for several years, and the result we have 
arrived at is that in the works of this firm the bleaching on the grass 
las been abandoned, and replaced by the more advantageous czone 
process, which now for more than a year has been in daily working, on 
the scale of about half-a-ton of flax yarn per day. As the result 
of our researches, we have found, like others did, that bleaching by 
«zone alone does not work. The consumption of czone is too large, 
and it takes too much time to act ; then the solidity of the fibre is in- 
jured. Another mode of treatment had to be applied. At present, 
linen is everywhere bleached in such a manner that after a prepara- 
tory treatment with an alkaline lye it is submitted to the decolour- 
ising action of chloride of lime in alternate combination with the 
bleaching on the grass, ard trials have been made to work a system in 
which ozone replaces the bleaching on the grass, and is combined with 
chloride of lime. 

The fact is that, as well by the action of chloride of lime as by 
the influence of ozone, the bleaching is the stronger at the beginning 
of the operation, and that the more tbe treatment gocs on, the greater 
the bleaching power, and at the same time the destructive action in- 
creases ; and the most advantageous process consists in applying the 
two agents for a short time only, and not extensively. Of these two 


agencies, one is in a marvellous manner the complement of the other, 
in so far that the action of the one prepares the way for the other. 

Favourable results having been obtained, as well in the laboratory 
as by means of a small ozone installation in Greiffenberg, the process 
was still improved, the yarn being, before treating by ozone, slightly 
impregnated with certain substances, such as hydrochloric acid, tur- 
pentine or ammonia. The chemical reactions caused by the contact of 
one of these substances with ozone and with the fibre are not known 
to us, and it would be difficult to determine them. It was only by 
the addition of these liquids that an important improvement in the 
bleaching without impairing influences has been expected. 

It is interesting to observe how, by passing ozone through turpentine, 
white clouds arise, of which the chemical constitution is not suffici- 
ently known, but which possess a considerable bleaching power. 
The bleaching on the grass has been superseded and replaced in our pro- 
cess by the ozone bleaching ; between the two methods, however, there 
is this difference, that in the grass bleaching, besides the ozone, ammo- 
nium nitrite and peroxide of hydrogen act, and that these substances 
areina very dilute state, while in our bleaching ozone only, butin a state 
of much greater concentration, isemployed. Our bleaching process is 
the following: The yarn is first prepared as for grass bleaching, then 
we immerse it in one of the above-mentioned baths, and suspend it 
in an ozone chamber, 7 ¢., in a convenient closed room, through which 
ozone is forced ; after six to seven hours the yarn is removed from 
the chamber, and submitted to another weak manipulation in the liquid, 
and then, after drying, shows what is called three-quarter white. In 
case a higher white is desired, the alternate treatment with bleaching 

wder and ozone is repeated several times. The yarn which has been 
bleached in this manner looks as white as those bleached on grass ; 
the white is permanent, and the cost of bleaching is almost the 
same ; the great advantage of the combination of ozone with chlorine 
over chloride of lime and grass bleaching is that no meadow land is 
wanted, the bleaching taking place in the factory in much less time, 
hardly the third; that the whole operation of bleaching is 
altogether independent of weather and seasons, and the bleacher can 
deliver his bespoken goods to the spinners within a given time, which 
was impossible before. 


Wax. 


Bleaching processes, similar to those for linen, can be applied to 
many other substances, buf are not always satisfactory. Good 
results have been obtained by us by treating beeswax, which, up to 
the present, had been bleached in a somewhat irregular manner by 
means of exposure of thin wet layers to the sun. 


The most important commercial application of ozone which has 
been worked by us, is the production of specially pure starch 
derivatives from common starch, 7.¢., potato starch. 

This process which we have worked jointly with M. C. Hellfrisch, 
is destined to raise the value of the starch compounds. 

The products in connection with this subject are the following :— 
Refined starch, soluble starch, dextrine, leiogum, kristalligumi. 
These different substances are already extracted from starch, but 
generally in quite an imperfect manner; our process has so much 
improved them that it opens for them a new and very profitable field 
and demand. 

The soluble starch, i., the starch which has the appearance and 
structure of the commercial starch, is insoluble in cold water, but 
soluble in hot water; it consists of the usual starch in a slightly 
acid mass, which has to be transformed at a certain temperature, and 
freed from acidity by washing. 

Dextrine and leiogum are obtained from the common, or from the 
soluble starch, by roasting them at a temperature of 100° to 200° C. ; 
Kristalligumi is extracted from dextrine or leiogum by dissolving 
them in water, and afterwards submitting them to the action of dry 
steam. 

Our process consists essentially in purifying starch by means of 
ozone in all the above said operations, and in removing brown 
colours, bad smell and bad taste. 

Then starch is refined, i.c., purified by chlorine, water and ozone ; 
in this way we get a beautiful white or clear colour, and| the smell 
and taste are improved, not only in the refined starch, but in all its 
derived products the free chlorine is removed; part only of this 
latter substance serves for purifying the starch; the rest remains in 
a free state in the starch, and all the following operations would be 
superfluous and useless, unless it was eliminated ; but ozone possesses 
not only the property of purifying and bleaching, in combination with 
chlorine; it also fixes so completely the excess of chlorine, that the 
smell of chlorine disappears completely from the refined starch, and the 
products can be prepared in such a manner, that no trace of chlorine 
will be noticed. 

The properties of these starch substances are the following: the 
soluble starch possesses a pure white colour; its solution is clear, 
without smeli in hot water; it thickens very slowly after several 
days’ rest. A quite special new product is the soluble starch, which 
has the consistency of butter, melts clear by heating, dissolves clear 
in boiling water, and solidifies very slowly by rest. 

There are several qualities of our dextrine aud leiogum; the dex- 
trive is quite white and odourless, dissolves clear in cold water, con- 
tains a little mineral acid and a little sugar. 

The leiogum, on the contrary, is pale yellow, without smell, gives 
a clear solution in water, contains less sugar, and no mineral acid. 
The dextrine has less sticking power than leiogum, but it has more 
than gum arabic. The kristalligumi is made out of dextrine, therefore 
it contains also some mineral acid and sugar. It is almost trans- 
ape possesses a good sticking power, and at first sight can hardly 

distinguished from the best kind of gum arabic. 

It kristalligumi is extracted from leiogum, the substance obtained 
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is a brown, but strongly sticking, free from acid and slightly sugary 
product. There are many commercial applications of these com- 
pounds, foremost of which are the following:—Refined and soluble 
starch can be used ina more diluted mass than ordinary starch for 
roasting purposes; soluble starch has as good qualities as fine and 
much dearer rice starch for stiffening linen; dextrine leiogum and 
kristalligumi are used by dyers, calico printers, manufacturers of 
sizing and stickening materials, and for the manufacture of envelopes. 

We cannot here go more fully into the description—as much as they 
deserve it—of the commercial importance of these products. I only 
can declare positively that their value will be recognised by the 
specialists of all countries, and we must hope that in a short time 
= preparations will make their appearance into our industrial 
ife. 


300 HORSE-POWER ENGINE FOR 
PRODUCER GAS. 


THE Revue de l’Electriciié says that the cheap generation of current 
isa matter of the highest moment. The dynamo being the more prac- 
tical by reason of its high efficiency, the question of a cheap motive 
force is of prime importance, for engineers to strive to build and 
perfect their prime movers to work at the lowest possible costs. The 
struggle is thus severe between rival builders of steam and gas engines, 
the efficiency of which latter is known to be superior to the efficiency 
of the steam engine. Hence, considerable progress has been made in 
each, and we are now seeing results really surprising; thus in the 
Willans trials recently made in Belfast, a 500-H.P. engine of triple 
expansion type consumed 5,788 kg. as a result of four tests, the pressure 
being 11°968 kg. (about 12 lbs. and 168 lbs.). This result has not yet 
been surpassed even by the best condensing engines, and these figures 
are worthy of every engineer's notice. 

On the other hand, M. Delamarre-Deboutteville, after a year’s con- 
tinued work with a gas engine using producer gas on the “ Simplex” 
system, has attained excellent results, his engine being built by 
Messrs. Mather et Cie, of Rouen, and showing a great reduction in 
the cost of power produced. The motor in question, invented by 
MM. Delamaire et Malandin, has been not only much improved in 
its details but has now but little resemblance to the single cylinder 
100-H.P. engine previously built by the same makers. There is 
indeed a big jump between an engine of 100 and one of 300 horse- 
power, both in dimensions and in the arrangements for securing 
freedom from unequal expansion, for cooling the piston, regulating 
the explosion and so on, all forming a problem of some considerable 
difficulty to solve. All these points have been effectively dealt with, 
and perfect regularity of turning has been secured at a speed of 100 
revolutions per minute. The cylinder is 870 mm. diameter (35 inches) 
the stroke (nearly 40 inches) 1 metre, and ignition is effected by a 
high tension spark from a transformer and primary cell. The engine 
works under a regular load of 280 H.P. and shows 220 on the brake, 
but it can develop 320 H.-P. without trouble, and would attain 450 
H.P. if fed with ordinary illuminating gas in place of the weaker 
producer gas. All improvements necessary to give continuous 
running have been added as well asthe electric igniter, and a methcd 
cf lubricating the moving parts. The gas producers employed are on 
the system Buire-Lencauchez, two producers being coupled to work 
cither tozether or separated during times of cleaning the fires. Each 
can do the whole work during the momentary lay-off of the other. 
The cutting out of one apparatus for cleaning is effected by a water 
trap with a cock, which being opened shuts off communication; a 
blower furnishes the necessary air through an automatically worked 
register. The gases produced, a mixture of carbon monoxide, hydrogen, 
and other gases produced by the decomposition of the steam by the 
incandescent coke, are washed by a coke washer, and thereby cooled 
and made to deposit tar, thence passed to the holder, before going to 
consumption in the engine. 

A novel improvement, not described, is that which serves in place 
of the customary India-rubber gas bag, and this is said to be very in- 
genious. The fuel employed is poor Anzin coal. In order to tell the 
quantity consumed, for the engine can neither stop day nor night in 
its work, nor can a brake trial be made, two waggons of 10,000 kilcs. 
each of coal are us d. The producers are filled so high with old fuel, 
and the time noted, and the machinery (a flour mill) set to work ata 
suitable rate to give adefinite output. Indicator diagrams are taken 
throughout the trial. Thus, when the two waggons of coal are 
finished, and each producer is filled for the last time and to the 
height at which they were filled at the start, the time is again noted. 
In this way a run of 194 hours was made, which is sufficient to elimi- 
nate all chance of error. The indicator cards showed fully 280 H P.; 

20,000 
the coal consumed im x 30 368 k. per wane power, or, say, 
‘8 lb., equal to 468 k. per brake horse-power, or just over1lb. The 
consumption of water in the time was 6,100 litres per hour for cool- 
ing, and less than 3,000 for gas washing. ‘This is a total of less than 
40 litres per brake horse hour, whereas steam engines use quite 100 
or 150 litres in good order. These figures permit the following con- 
clusions: The poor coal being charged at 30 fr. per ton, the cost of a 
horse-power comes less than 14 centimes, or, say,3 francs for a motor 
of 220 brake horee-power. Now, the best steam engines consume at 
normal rates, 900 grau.mes of coal at 40 francs a ton, or 3,4, centimes 
per horse-power hour, being at the rate of 8 francs for the above total 
power. The miller who has installed the system Delamarre-Lencau- 
chez, thus secures an economy of 44,000 francs per year of 8,760 hous. 
Such figures give rise to thought, and show the enormous superiority 
of the gas engine, and how in a few years it has reached and passed a 


point to which the steam has only arrived after many generations of 
engineers and mechanics have striven to perfect it. Extra- 
ordinary as this may appear, it may be pointed out first, that 
4 to 5 cubic metres of producer gas are made from 1 kilo. of 
coal and probably no more can be produced, that the calorific 
power of the gas only varies from 1,200 to 1,500 per metre according 
to the quality of coal used, and that an explosive mixture only attains 
full effect when mixed in an invariable degree. A mixture of maxi- 
mum energy contains from 2,200 to 2,600 litres of gas per brake horse 
hour. All these reasons show that it is only requisite to attend to 
details and modifications in this class of motor, and that already the 
highest economy has been reached. At the present time it is therefore 
hard to see how to far surpass the above figures of consumption, but 
there is another side of the question in the quality of the fuel to be 
used for producer gas. At one time it was anthracite fuel that alone 
could be made use of, but the system described permits all kinds of 
poor coal to be used, of which the price is nearly half less than that 
of anthracite: but it follows on the other side that the motors should 
be able to use gas containing only 1,200 calories per cubic metre in 
place of 8,000 as usual with illuminating gas. This, as we have seen, 
has already been secured. All which our contemporary thinks 
bids fair to effect quite a revolution in producing electricity 
and in the industrial world generally. To which opinion indeed 
we may all give our assent when we compare the gas engines 
of to-day with those of only a few years ago; and it may be 
henceforth affirmed that with producer gas in normal conditions 
a gas engine will effect an economy of more than half as compared 
with the best steam engines. 


LEGAL. 


ALABASTER v. HARNESS. 


In this action, brought by the proprietors of the Erecrricat REVIEW 
against Mr. C. B. Harness for “ maintenance ” in an action against the 
plaintiffs by Dr. Tibbits, arising out of the comments by the 


_Evectnricat Review on the trading and dealings of the “ Electro- 


pathic and Zander Institute,” Mr. Harness, on Tuesday and Wed- 
nesday last, through Mr. Jelf, Q.C. (with him Mr. F. Dodd), 
appealed to the Master of the Rolis and Lords Justices Lopes and 
Rigby, sitting in the Supreme Court of Judicature, from the judg- 
ment of Mr. Justice Hawkins, after hearing tke action in August last, 
finding for the plaintiffs. 

The substance of the address of Mr. Jer, which extended over 
some four hours, was that plaintiffs’ claim in the action forming the 
subject cf the appeal was, in effect: “Mr. Harness unlawfully main- 
tained an action brought against us for libel by Dr. Tibbits, in which, 
although we succeeded, we were unable to obtain the costs, and we 
say that for such unlawful maintenance he is liable to us in those 
costs when taxed.” They having been taxed at £590, he (Mr. Jelf) 
was there not to challenge that figure, but to urge that a case of 
maintenance was not made out against the appellant (Harness), and 
that there was no unlawful maintenance on his part, he having sucha 
common interest in Tibbits’s action as entitled him to assist the 
plaintiff to obtain damages for libel against the plaintiffs in the 

resent case. The point for the decision of the Court thus was: Had 

Ir. Harness a common interest with the Medical Battery Company, 
of which he w.s a director and promoter, in finding money for Dr. 
Tibbits to prcceed with his action against the plaintiffs in the present 
case? He (the learned counsel) submitted that he had. The Exec- 
TRICAL Review was conducted by two gentlemen, one of whom (Mr. 
Gatehouse) in cross-examination by him (Mr. Jelf) on the trial, 
admitted that for six years that journal had done everything in its 
power to discredit and attack the system carried oa by Harness and 
the Medical Battery Company, and especially the electrical belts, 
which were advertised and largely sold by them, and to represent 
them as fictions, doing no good whatever. 

Lord Jostice Lorzs: They were found to be myths, weren't they ? 

Mr. Jexr said the learned judge must not ask him that question, 
which did not arise in this litigation, and besides, the jury were 
divided. The appellant’s case was that the ELectricat ReEviEw, 
rightly or wrongly, took the line of describing the belts as perfect 
myths, and a scandalous fraud to deceive the public on the part of their 
promoters, who were doing so much mischief in the world that they 
ought to be effaced from the earth. Dr. Tiobits was one of 12 experts 
who had been asked by the Medical Battery Company and Harness 
to make investigation and report thereon, witha view to showing that 
these belts were neither myths nor frauds, but a bond fide business 
carried on, with the cognisance of people qualified to know its nature, 
and patronised by the highest in the land, among those who had 
derived benefit from the system. After making an examination, in- 
volving a large number of experiments, Dr. Tibbits, who was of course 
paid for his trouble and services, gave a very favourable report on the 
system and the belts, and this being circulated, the ELEcTRICAL 
Review published a most scathing article on the subject, in con- 
tinuation of the war it had long carried on, attacking alike the 
doctor, who held a very high position in the scientific world, and the 
founder of the concern or company making the belts. To show the 
precise nature of the case, counsel read the statement of claim in 
the action brought against the Review, and its pleadings in defence, 
the substance of the Rrvirw’s charges being that the doctor had 
allied himself with a fraudulent system. Mr. Gatehouse, when in 
the witness box, made no pretence at concealing the meaning of the 
article, but avowed its intent, and said that it was fair comment ona 
question of public interest. 

The MastTER OF THE Rotts: I suppose Dr. Tibbits didn’t care very 
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much whether Harness was libelled or not; all he looked|to was his 
own character. 

Mr. JEtF said, to put it in half-a-dozen words, the sting of the 
charge was that Dr. Tibbits had connected himself with a fraudulent 
concern ; and he quoted the evidence given on the trial in support of 
this view, with Dr. Tibbits’s recommendation of the belts, adding 
that the jury found in the alleged libel for the defendants (who were 
the plaintiffs in the maintenance action), holding that they had 
proved their plea of justification. Upon the issue it was necessary, 
in order to make out a case against Dr. Tibbits, to go very fully into 
the case against Harness, and Dr. Tibbits really could not deal with 
the issue without the assistance of Harness. 

Lorp Justick Lopes: Harness, then, was a material witness? 

Mr. JEuF said yes, and much more than that. It was of vital im- 
portance to him to be present, and to have his interests properly 
watched and put forward. 

The MastER oF THE Rotts: But he could not have asked to be 
heard in that action. 

Mr. JeuF consented, but submitted that the fact rendered his atti- 
tude none the less necessary and vital to him, as having been attacked 
in common with Harness and the Battery Company. The Court 
should remember that this action of maintenance was not simply an 
illegal, it was also a criminal thing, and in the circumstances he sub- 


. mitted that, if Harness reasonably thought his character or interests 


were concerned in the issue, he should not be held liable for assisting 
in an effort calculated to clear that character and to protect those in- 
terests. He should be content to stand in this appeal even upon the 
pleadings that A abetted B in a gross fraud. 

Lorp Justicz Lorrs: But must he not have a material interest in 
the issue raised in the pleadings ? 

Mr. submitted no; and, adding that Mr. Justice Hawkins did 
not say so, he passed on at great length to review and comment on 
the reported cases bearing on the question of maintenance, quoting 
copiously from “‘ Hawkins on Pleas of the Crown,” as being, perhaps, 
the best summary of the state of the law on the subject, of which the 
late Lord Chief Justice Coleridge also gave a compendious outline in 
the action of Bradlaugh and Newdegate. Coke, too, had defined 
maintenance. From these authorities he gathered that it was ‘“ An un- 
lawful taking in hand, or upholding a suit, to the disturbance or 
hindrance of a common right;” another defined it as “ Where one 
officiously intermeddles in a suit, which in no way belongs to him, by 
assisting either party with money, or otherwise, in prosecuting or de- 
fending any such suit ;” and yet another, ‘“ Where any man giveth or 
delivereth to another in any action any sum of money or other thing 
for to maintain his plea, or else maketh extreme labour for him, when 
he hath nothing therewith to do;” a definition which the learned 
counsel said was sanctioned by a strong Court of Exchequer Chamber 
in 1860, consisting of the late Justices Vaughan Williams, Byles and 
Keating, and Barons Bramwell and Channell. If the editors of the 
ExctricaL Review (Mr. Jelf went on to say) chose to attack 
Harness and Tibbits, by saying they were trying to defraud the 
public, they could not, he submitted, complain if, on one of them 
bringing an action for libel, the other said, “I'll help you.” Why 
= he help? What criminal offence could there possibly be in 

at ? 


The Master OF THE Rotts: But that isn’t all. You gave him 
money to prosecute the original action. 

Mr. JELF: We never disputed that. We helped Dr. Tibbits to 
maintain his plea. 

aon OF THE Rotts: Then you were within the terms of 
the rule. 

Mr. JELF submitted not. It was put forward in the original libel 
that Dr. Tibbits was fraudulently abetting Harness, and a man could 
not be legally said to abet another in a thing which that other did 
not do, although no doubt the general public would not so clearly 
distinguish between the charge and the facts, as the Court must do, 
and that was where the sting came in, and Harness was entitled to 
help Dr. Tibbits to disprove a charge made against both, which, if 
maintained, would prove Harness, equally with Dr. Tibbits, to be a 
rogue. It was therefore a matter of vital importance to Harness, or, 
at any rate Harness thought so, and it was impossible not to see the 
prejudice of the jury against him. 

he MasTER OF THE Rotts: Did any of the jury say that ? 

Mr. JELF said they did not make use of such a remark aloud, but 
—_ got out sometimes. Six of the jury were one way, and six the 
other. 

The Master or THE Rorrs: And which of the sixes were pre- 
judiced ? 

Mr. Jzt¥ did not know, and had no right to say which, but there 
was every reason to suppose that the article had become public 
knowledge. 

Lorp JusticE Lorrs: No doubt there was an impression that these 
belts were a gross imposition. 

Mr. JExF said he thought if he could go through the subject with 
his lordship for two or three days, he could satisfy his lordship’s mind 
that this was unfounded. He proceeded to point to some exceptions 
to the general rule bearing on maintenance, and submitted that, in 
the circumstances, this case formed an exception. 

The MastER or THE Rots: Do you say the proposition laid down 
by Lord Coleridge in the matter was in favour of, or against you ? 

Mr. JELF should say it was neither the one nor the other; it was a 
fair summary of the authorities. 

Lorp Justice Lops: I think Mr. Justice Hawkins thought it was 
against you. 

_ The Master oF THE Rorrs: You won't tell me whether you think 
it was for or against you, but you say, whether rightly or wrongly, it 
is wholly immaterial. 

Mr. JELF did not go so far as that, but thought he could justify his 
sab} — Lord Coleridge's ruling, as one of the most modern on the 


JUDGMENT. 


At the conclusion of the arguments on behalf of the appellants, their 
Lordships intimated that they did not think it necessary to call upon 
the other side. 

The Master oF THE Rotts, in giving judgment, said that this was 
a perfectly clear case. It was only the marvellous ingenuity of argu- 
ment that could throw the smallest cloud across it. The action was 
brought against Harness for maintaining an action brought by Dr. 
Tibbits against the proprietors of the Exrzcrricat Review. Tibbits 
brought the action for libel upon himself, and as such it was a per- 
sonal action, which could concern only the person who brought it. 
He could not recover damages for injury occasioned to anyone else, 
but if he obtained damages at all, it must be in respect of libel upon 
himself. It had been proved that the way in which this action was 
commenced was this. There was a meeting of certain people—very 
remarkable people—at the office of Mr. Harness’s solicitor. At that 
meeting it was arranged that an action should be brought either by 
Dr. Tibbits, or in his name, for the libel on Tibbits, and that the 
solicitor in that action should be Mr. Cridland, who was, however, to 
act under the direction and orders of Mr. Harness’s own solicitor, 
and Mr. Harness was to pay all expenses. The action was therefore 
brought nominally by Tibbits in respect of injury alleged to be 
done to them by a defamatory libel upon himself, and in respect 
of which, if he got any damages, he would get them for 
the injury done to his own character. Such an action was 
one which, according to Lord Loughborough, should have 
been brought by Dr. Tibbits on his own bottom, and anyone aiding 
the prosecution of such a suit would be guilty of maintenance. Here 
they had Harness instigating the action brought by Tibbits, which 
ought to have been brought by Tibbits on his own bottom, it con- 
cerning Tibbits only in point of law, and in respect of which Harness 
could not have been a party. This doctrine of maintenance had been 
variously discussed. It was not a question of general principle of 
right or wrong. It was not a case of natural justice or injustice, and 
he could not conceive that if it were not for a specific law there 
would be any harm in one person maintaining another's litigation, 
He quite agreed that it was contrary to public policy, and there 
would be the danger of the Courts being inundated with litigation 
which would not otherwise have taken place, and the further danger 
of litigation being encouraged by persons who would not suffer the 
consequences of going to law and failing. This present case was 
clearly not within any of the exceptions which had been allowed by 
courts of law, but was as a case as well could be. Harness 
assisted a man who was not willing to bring an action to clear his 
own character. ‘Tibbits was an undischarged bankrupt, and it 
could not be supposed that he cared very much about 
bis own character. But MHarness, because he thought he 
bad some fancied interests in the matter, instigated the 
suit, and the real truth was that it was his action, although 
brought in the name of Tibbits, he hoping by that means to escape 
the payment of any damages or costs. This was the very worst 
kind of maintenance. This case was wholly within the rule, and 
quite outside ary of the exceptions, and the appeal would therefore 
be dismissed with costs. 

Lorp Justice Lops was of the same opinion, and said he quite 
agreed with the very excellent judgment of Mr. Justice Hawkins in 
the Court below. The appellant was guilty in his opinion of main- 
tenance of the worst form. It was said that Harness had a common 
interest in the case which Tibbits was bringing against the respon- 
dents. He did not see any common interest which would justify his 
interference. In order to justify such interference as he took in this 
case, Harness must show that he had some interest recognised by law 
“in the thing in variance.” By that he meant an interest in the 
subject matter of the action upon an issue between the parties, and 
in his opinion it must be what he would call a legal as distinguished 
from a sentimental interest in the matter at issue. In order that 
Harness might establish a defence to this action, he must show a 
common interest with Dr. Tibbits, and this he had not done. There 
was no question between Harness and the respondents, and no such 
issue could be tried. If it were true that the whole foundation of the 
law of maintenance rested upon public policy, it was impossible to 
say it was not a strong violation of public policy for a man, while 
running no risk himself, to instigate another person to commence an 
action which otherwise probably would never have been brought. He 
thought it was not saying too much that had it not been for the in- 
terference of Harness, the action of Tibbits would never have been 
brought. He imagined nothing could be more against public policy. 

Lorp JusticE RicsBy said that upon the evidence the action was 
not brought by Dr. Tibbits at all, or, at any rate, only brought by him 
at the instigation of, and with the promise of, the assistance of Mr. 
Harness. It was said that in the action certain incidental questions 
arose which might have brought great hardship upon Harness if he 
were not allowed to see that the action was properly conducted. If 
there was any hardship, it was the result of Mr. Harness’s own illegal 
conduct. He created that state of facts in order that he might have 
an excuse in saying: “ Here is an action in which I have an interest.” 
The action was one in which the general rule as to maintenance bad 
been violated. It was a strong and aggravated case of maintenance, 
and he had no doubt in rejecting the proposition that wherever a 
man might be affected by incidental matter in an action, he had a 
right to maintain that action. He quite agreed with the other con- 
clusions that had been arrived at, and the result was that the appeal 
would be dismissed with costs. 

Judgmert accordingly. 


Cable Communication.—The Direct Spanish Telegraph 
company inform us that direct cable communication with Spain over 
their lines vié, Bilbao, is now restored. 
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LONDON CHAMBER OF COMMERCE 
(ELECTRICAL TRADES SECTION.) 


A MEETING of the Electrical Trade Section of the London Chamber 
of Commerce was held at Botolph House on the 7th intt., Mr. E. 
Garcke (chairman of the section) presiding. After confirmation of 
the minutes of the section meeting on the 14th of August, the chair- 
man stated that several meetings of special committees had since been 
held, and that as regards electric traction it was expected that the 
syndicate interested in the matter would shortly demonstrate their 
system by means of a vehicle on the streets, and that it- would thus 
be brought under the notice of the Board of Trade and Home office. 

Transformer Chambers in Public Streets—The Chairman read a 
letter from Mr. R. P. Sellon with reference to the objections raised 
before the Board of Trade by the London County Council to the 
placing of transformer chambers in the public streets, on the grounds 
that they formed a serious obstruction in the roadway, which might 
interfere with future gas, water, sewer pipes, &c., and that they con- 
stituted a grave public danger. It transpired that the Board of Trade 
regarded the matter of such importance that its further consideration 
had been postponed until the 14th inst., to enable those concerned to 
appear by counsel or bring expert evidence in support of their con- 
tentions. The bodies represented at the meeting at which the 
matter was raised were the London County Council and the local 
authorities of Islington, Hampstead, St. Lukes, Wandsworth, and 
Kensington, as well as the County of London Company, the 
feeling of the latter company was that the question concerned all 
who were connected with electricity supply where transformation 
was necessary. 

After remarks by Mr. R. P. Sellon and Mr. Sidney Morse (who was 
of opinion that there would be less difficulty in meeting the objection 
on the ground of obstruction than that of public safety) it appeared 
to be the general view of the Section that it was desirable that the 
interests of the supply companies, and others concerned, should be 
represented at the enquiry, especially in view of the suggestion that 
transformer chambers be placed on private property only. A resolu- 
tion was thereupon agreed to at the instance of Major Flood Page, 
seconded by Mr. Bull, to the effect that the Section was unanimously 
of opinion that the transformer chambers in the streets would not be 
dangerous to the safety of the public, and could be constructed so as 
not to form any serious obstruction to the future use of the street for 
other necessary purposes, and that representations be made to the 
Board of Trade to this effect. 

Local Rating of Electrical Supply Companies.—The Section approved 
of the terms of a draft circular letter to the supply companies, as a 
result of meetings of a special committee as to the manner in 
which such companies were likely to be affected by the incidence of 
local rates. It appeared to the committee, from several cases which 
had been brought under their notice, that the rating authorities were 
becoming alive to the fact that electric lighting companies, whose 
capital was not always obtained from the locality, might be made to 
contribute large sums in the way of rates, and thus lighten the 
burden of capitalists residing in the districts in which the electric 
light stations were situated. The enormous increase in the assess- 
ment of the St. James’s and Pall Mall Electric Supply Company 
were detailed in the circular, which invited other companies to 
forward information to the secretary with a view to concerted action 
being ultimately taken in the interests of all concerned. 

Electrical Cases in the Courts——Mr. Sidney Morse called attention to 
the methods adopted in the courts of hearing motions involving elec- 
trical questions, and the subject was deferred until the rules of the 
new Commercial Court have been obtained. 

Future Meetings.—It was agreed that in future these should be held 
on first Friday in the month, commencing with January, 1895. 


BUSINESS NOTICES, &c. 


Universal Electrical Directory (J. A. Berly’s).— 
Messrs. H. Alabaster, Gatehouse & Co. have now ir course of pre- 
paration the 1895 edition of this directory, which embraces all con- 
nected with the electrical trades throughout the Universe. It is in- 
dispensable to everyone having business transactions in the electrical 
“world. Names and addresses for insertion, corrections, and orders 
for advertisements should be promptly forwarded. 


Aberdeen.—Seven tenders were received for the supply 
of the two additional engines and dynamos required for the central 
station. The whole offers ranged from £3,800 downwards, and have 
been submitted to Prof. Kennedy for his consideration. 


Agra.—The business premises, and also the private 
dwelling houses of Messrs. John & Co. are now lighted by electricity, 
and it is thought by th: Indian Engineer that this was the first house 
on that side of India to adopt the new light. The buildings con- 
nected with the firm, stand in a compound of about half asquare mile, 
and consist of a medical hall, a store and office, a coach-building fac- 
tory, a soda-water factory, a printing press house, and four private 
dwelling houses. The engine room and dynamo house have been 
built almost in the centre of the compound, and contains a Marshall’s 
18 H.P. vertical engine and boiler, fitted with a Moore’s fly-wheel 
governor. The dynamo is of the new pattern, lately introduced into 
‘India by the Oriental Telephone and Electric Company, and is fitted 
with all the latest improvements. A switchboard near the dynamo 
has a special arrangement of bells, by which any of the houses can 


* 1895. One-fourth of the capacity of the installation has already been 


ring up to be switched “on” or “off.” The medical hall, which is 
specially fitted up to show off the electric light to rajahs and other 
native nobility, is illuminated by a massive cut-glass hanging vase in 
the centre, hanging coloured lamps in each window, and a 300-C.P. 
lamp in the centre dome of the hall. All the show cases have imita- 
tion candle lamps fixed among the cut-glass scent bottles, &c., 
and can be switched on or off one by one. The hall is also 
provided with an electric clock and an electric kettle. The 
grounds are also tastefully illuminated by 50 C.P. lamps in 
watertight fittings fixed to trees, walls, &c.,and the coach-building 
department is fitted with a complete set of lights to work at night in 
case of press of work. The plant was supplied and erected by the 
Calcutta branch’ of the Oriental Telephone and Electric Company, 
Limited, under the personal supervision of their manager, Mr. 
Lester Betts, M.I.E.E. This company is doing a very brisk business 
in electric lighting ; and although the Calcutta branch has only been 
opened this year, we learn they have already lighted some five or six 
mills, and are at present engaged in lighting the Bally Bone Mills, the 
premises of Messrs. Jessop & Co., and are also fitting the ss. Scinde 
with a search light equipment and cargo lamps. A new system of 
lighting has been introduced by Mr. Lester Betts in the case of the 
Empress of India Cotton Mills at Budge-Budge, which is entirely 
lighted from the outside, special zinc fittings, with 50 C.P. lamps 
being fitted to each window. This system, which has proved a com- 

lete success, saves the extra premium for fire insurance, and there- 
ore pays for itself in two or three years. The Agra Mills, now 
lighted by arc lamps, is to be refitted on this system shortly. 


Ayr.—The committee appointed to consider the matter 
have, we understand, purchased a site for the proposed central station, 
the price being about £1,550. The land is situated in Mill Street. 


Barnet,—Mr. J. G. Walker, butcher, of High Street, has 
just had his premises lighted by electricity. The absence of heat 
from the lamps in the house and shop, and the fact that the wind will 
not affect the window lamps, Mr. Walker considers very satisfactory 
for his special class of business. The outside lights consist of four 
25-C.P. lamps. There are three 16-C.P. in the shop, five 8-C.P. for 
the various rooms in the house, also a table lamp. 


Belfast.—At the last meeting of the Council it was stated 
that in all probability the light would be ready for use about January, 


applied for. 


Birkenhead,—A Local Government Board inquiry was 
held last week into an application by the Council for sanction to 
borrow £35,000, of which sum £20,000 was for electric lighting pur- 
poses. 

Brighton.—At the meeting of the Town Council yester- 
day afternoon, the Lighting Committee submitted a report received 
from their electrical engineer, with reference to the extensions which 
he considers it will be necessary to make during the ensuing year to 
the electricity generating station and plant therein, in order to cope 
with the increased demand for the supply of electricity throughout 
the borough. In this report it is stated that whereas in 1891 the 
number of lamps connected was 5,706, in 1892 the total was 11,229, an 
increase of 5,523; in 1893, 17,760, an increase of 6,531; and in 1894, 
28,000, an increase of 10,240; this last total being exclusive of the 
10,000 lamps taken over from the Brighton and Hove Company. 
Assuming, in order to be on the safe side, the rate of increase during 
the past year will continue, it is estimated there will be connected to 
the system in the winter of 1895 something like 48,000 lamps, and 
that in that year the sale of electricity will be about one million 
units, representing at present prices a revenue of about £25,000. As 
the present works are just sufficient to supply this winter’s demand, 
the necessity of extensions being made during the next year will, it 
is remarked, be obvions. It is proposed that these extensions should 
be regarded as part of the general scheme for ultimately bringing up 
the generating capacity of the North Road central station to suppl 
about 200,000 lamps, which is about the limit it is considered - 
visable to supply from that site. The extension now recommended 
includes the erection of new chimney shaft, 200 feet high, a second 
boiler house, and rn enlargement of the engine-room to double the 
present size, and the addition of six boilers, two steam dynamos, &c. 
This additional machinery will provide for an increase in the number 
of lamps supplied from the generating station from 38,000 8-candle- 
power lamps (22,800 alight at one time) to 62,000 8-candle-power 
lamps, of which 37,200 may be alight at the same time, still main- 
taining one-fifth of the power in reserve. It is recommended that a 
loan of £42,000 be obtained fora period of 40 years to defray the 
cost of the proposed works, the estimate including an item of £1,000 
for mains for the purpose of street lighting. 


Bury.—The extensive works of Messrs. E. D. Milnes 
Bros., Lumn, near Bury, have recently been fitted throughout with 
an installation of arc and incandescent lights, from the designs and 
under the personal superintendence of Mr. W. H. Campbell, of Tot- 
tington. A Siemens dynamo, driven by a Yates & Thom’s condensing 
engine, is used. 


Chelmsford.—The question of testing the illuminating 
power - the electric light was under consideration of the Town 
Council. 


Dover.—The question of the lighting of Cannon and Big- 
gin Streets by electricity was recently held in abeyance pending the 
reply of the gas company as to their terms for renewing their con- 
tract for lighting the streets by gas. A communication from the 
company came up at the last Town Council meeting, giving the pro- 
are terms of contract, and offering to light a certain district by the 

elsbach incandescent system, though they could not submit a 
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general proposal for lighting by this system, as it was yet in the 
experimental stage. The meeting discussed the proposal at length, 
the mayor championing the cause of the electric lighting company 
(of which he is the chairman). The discussion was ultimately 
adjourned for a weck. The mayor and some of the councillors have 
interests respectively in the electric lighting and gas companies, but 
we trust that, much as the mayor may desire to place a casting vote 
when it comes to the point, he will obey the Act of Parliament by 
abstaining, and enforcing other interested councillors to abstain, from 
voting. 


-Fareham.—A Local Government Board inquiry into the 
proposal of the Local Board to borrow £7,000 for the purpose of 
purchasiog the electric light undertaking will take place to-day. 


Fermoy.—At the last meeting of the Town Commissioners, 
Mr. Tomlinson attended at the request of the board to make a report on 
the feasibility of introducing the electric light ints Fermoy. Taking 
a capital of £7,000, which he considered the lowest for which a self- 
paying plant could be put up in Fermoy, he showed the estimated 
difference to the town of two systems. On the low pressure direct 
system, with very large battery power, the possible earning power of 
the plant would be £1,400 per year, and the running expenses, in- 
cluding labour, coal, rent of water-power, interest on £7,000, rates 
collection, and depreciation of plant, would be £800. The extent of 
mains would only cover the very pick of the private lighting, viz., 
the shop district, and the portion laid would be lit by 12 arc lamps 
of 2,000 candle-power nominal. He pointed out that the extent of 
main laid would not, unless under exceptionally favourable circum- 
stances, be sufficient to earn £1,400 from—there would be an excess 
of power and deficiency of area. Taking the same sum and using 
the high pressure alternating system, the length of the streets 
covered would be more than doubled, and would reach such possible 
consumers as the railway ew and the barracks. The possible 
earning power of the plant would be £900, and the running expenses 
on the same basis as before, would be about £1,000. The main streets 
of the town extending from the railway to the Square, and thence 
right and left to the ends of Patrick and King Streets, would be lit 
by 16 arc lamps, cach of 2,000 candle-power, nominal. In this case 
the extent of mains laid down might reasonably be expected to pro- 
duce more than the amount of light which the power could supply. 
Briefly, the low tension gave excess of power over probable demand, 
and increased demand would have to io met by extra mains. The 
high tension system gave excess of probable demand over power, and 
increased demand must be met by extra power. He advised the 
Commissioners to preface any further action in the matter by a 
canvass of the town, and by negotiations with the Messrs. Furlong 
for the water-power, so as to proceed as far as possible on definitc 
facts. The Commissioners adjourned the consideration of the matter 
for a week for the attendance of a larger board. 


Fleetwood.—An enquiry was held last week with regard 
to the Improvement Commissioners’ application for borrowing 
£11,816 for the proposed electric lighting echeme. 


France.—The French Thomson-Houston Company has 
— secured a contract for converting several steam tramways at 

— and district into electric lines on the overhead conductor 
system. 


Germany.—The capacity of the central station at Hanover 
is being increased by the addition of new plant. That of the 
municipal central station at Aix-la-Chapelle is also to be increased at 
a cost of £16,698. A company has just been formed at Leipzig, with 
a capital of £100,000, to be known as the Leipzig Electricitiitswerke. 


Glasgow.—It has been decided to introduce the electric 
light into the Merchants’ House, both into the public rooms and into 
the premises of the tenants who occupy portions of the Merchants’ 
House Buildings. The superintendence of the work has been placed 
in the hands of Dr. J. T. Bottomley, and the contract for the wiring 
has been given to Messrs Anderson & Munro. 


Hampstead.— Certain firms have sent in tenders for 
wiring the Vestry Hall. The clectrical engineer estimates the 
probable cost of the installation at £420. The present cost of light- 
ing by gas is about £80 13s. per annum, and the cost of lighting elec- 
trically he estimates at £88 4s. Electric lighting mains are to be laid 
in Daleham Gardens at a cost of £308, and from the junction of 
Gayton Road and High Street to the Vestry Hall, at a cost of £1,050. 
A transformer and necessary fittings are to be obtained for the use of 
the stoncyard installation at a cost of £20 odd. 


Hlarrow.—With reference to the notice published last 
week, Mr. W.C. C. Hawtayne, consulting electrical engineer to the Local 
Board, writes us as follows:—‘ A statement appears in your last 
number regarding the scheme for electric lighting at Harrow, which 
is rather confusing, and I shall be glad if you will allow me to cor- 
rect the same. The state of affairs at Harrow is this:—The Local 
Authority having considered the question of electric lighting, decided 
to invite tenders. A specification was drawn up by me and cent to 
ten of the leading firms of contractors. After carefully considering 
the tenders sent in, the board decided that that of Messrs. Crompton 
and Co. was the most suitable, and they accepted the same provi- 
sionally. Promises of support of the board’s scheme were received 
from the house masters of Harrow School and others, and the board 
wrote to the head master to ascertain if the governors of the school 
would introduce the light into the school buildings. The head 
master — that the governors would be prepared to favourably 
consider the proposal for lighting the chapel, library, and other school 


buildings, provided they received from the board full particulars as 
to the probable cost of the lighting. Messrs. Crompton & Co.’s 
tender was to the Local Authority for generating plant, mains, end 
street lighting, and has nothing to do with the lighting of the school 
buildings, as would appear from your note.” 


Hull,—The chairman of the Electric Lighting Committee 
is inviting the Hull and District Institution of Engineers to view the 
central station. 


Jersey.—A meeting of some influential gentlemen has 
been held here with a view to establishing an electric light company 
in the island. Many tradespeople have offered their support to the 
scheme. 


Liverpool.—The Special Lighting Committee, last week, 
had a conference on the subject with the directors of the Liverpool 
Electric Supply Company, Limited. 


Morecambe.—The Electric Light and Power Company 
being summoned by the Local Board for causing a nuisance by allow- 
ing a disagreeable effluvia to be emitted from their station, have been 
fined by the Bench 20s. and costs. The company promised to do their 
best to abate the nuisance. 


Mallingar.—At the Town Commissioners’ monthly meet- 
ing, Mr. Tuite introduced to the meeting Major Hackett, of Dublin, 
and Mr. Nuttall, electric engineer, of the firm of Messrs. Siemens 
Bros. & Co. These gentlemen attended as a deputation to test the 
feelings of the Commissioners regarding a proposed electric light in- 
stallation for Mullingar. Mr. Nuttall said that at Galway they had 
now a revenue which was paying all working expenses, and which 
with the additions which they are anticipating and certain of realising 
in the near future, would mean a profit in the working. They are 
simply supplying a current to private consumers, such as shops, work- 
houses, mills, &c. They have now an equivalent of over 2,000 16 candle- 

ower lamps working from the station. Mr. Doyne proposed and 
Gallagher seconded the following resolution :—‘ That we hereby 
approve of Major Hackett’s company’s notice of application to the 
Board of Trade for a license to supply the to vn with electric light 
under Section 3 of the Electric Lighting Act of 1882.” The resolu- 
tion was unanimously adopted. 


Newcastle.—The new John Knox Presbyterian Church is 
to be lighted by electricity. 

The Newcastle and District Electric Lighting Company, Limited, ~ 
Forth Banks, have entered into a contract with the Co-operative 
Wholesale Society for the supply of the electrical energy required for 
the lighting of their large new warehousesin Blandford Street. This 
installation, it is said, will be the largest electric lighting installation 
in Newcastle, being equal to about 2,500 10-C.P. lamps. 


Oldham.—The Equitable Co-operative Suciety have 
approached the Electric Lighting Committee of the Oldham Town 
Council with a view to carrying the mains of the electric light from 
Mumps Bridge to their extensive premises at Bottom-o’-th’-Moor. 
The Council has decided to fallin with the idea, and preparations are 
now being made to fit up the shops of the Co-operative Society for 
lighting with electricity. 


Paisley.— With reference to the paragraph which appeared 
in our issue for November 23rd, as this may be somewhat misleading, 
we are asked to say that when Mr. Bryson met the Town Council, the 
question under consideration was the relative costs of electricity and 
gas as consumed in “ Welsbach ” burners. 


Peckham, 8.E.—Certain departments in the new premises 
of Messrs. Jones & Higgins, in Rye Lane and High Street, are to be 
lighted by electricity. Water is also to be pumped by electricity 
from a well at the rear of the premises. Messrs. J. Slater & Co. 
supplied the machinery for generating the current. 


Peterborough,—The engineer (Mr. Gill) has prepared a 
report, in which he gave his opinions and information upon the sub- 
jects of (1) the site of the proposed central station; (2) the system 
of supply, and (3) the preparation of the scheme. The inhabitants 
are to be circularised as to whether they will take a supply of cur- 
rent. 


St. Austell—The new building of the Y.M.C.A. is 
lighted throughout by electric light, installed by Veale & Co. 


St, Helen’s.—A special Sub-Committee has been appointed 
to consider the question of providing a supply of electricity within 
the borough. 


Warminster.—An engineer having been consulted by the 
local authority regarding the sewage question, he has reported upon 
the matter. By certain water-power in the neighbourhood he pro- 
posed to pump the sewage to a position suitable for dealing with it, 
and also to establish an electric generating station for the supply of 
electric power to the installation at present decided upon, or to any | 
further extension of the electric lighting system. ‘‘ The cost of setting - 
the dynamo at the Saw Mills would go a long way towards setting 
it at Smallbrook, and it would, besides, be much more satisfactory 
to have the light under taeir own control.” 


Woking.—A failure of the electric light occurred on 
a evening, last week, when the current was off for about two 
ours. 


Worcester.—An electrical engineer is to be advertised for 
by the Council. The salary is £200 per annum. 
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Australian Cable Rates.—<A despatch from Wellington, 
dated 29th ult., states that the Victorian Government, having 
announced its intention of witbdrawing from the present inter- 
colonial arrangement regarding the cable subsidy, the Hon. J. G. 
Ward, the New Zealand Postmaster-General, has sent a reply to the 
Victorian authorities, strongly deprecating the proposed withdrawal. 
He points out that it would compel the other colonies to follow 
Victoria’s example, with the result that the high cable rates prevailing 
before the present agreement would be restored. 


A New Chronograph.—Mr. Robert W. Paul is placing 


upon the market a simple and cheap means of timing to one-fifth of 


a second in a small chronograph, which is intended to meet the needs 
of students and experimentalists. The chronograph is neat and is 
nicely finished, and seems a very useful article. 


Bankruptcy.—At a sitting of the London Bankruptcy 
Court, held before Mr. Registrar Giffard last Wednesday, William 
Hopkin Akester, electrician, of 897, Fulham Road, Fulham, attended 
for public examination. The accounts filed show debts £450 4s. 7d., 
ranking against the estate, and no available assets. In the course of 
his evidence, the bankrupt said he was an electrical engineer by 
occupation. Prior to 1892 he brought out various patents for 
improvements in electric lighting, and in October of that year he 
transferred his interest to a syndicate, which was registered, and he 
was appointed electrician to the syndicate at a salary of £4 per week. 
He ascribed his insolvency to inability to obtain payment of the 
purchase money of the —- and to his liability in respect of 
monies advanced to develop further patents. The examination was 
ordered to be concluded. 


Calendar.—The Direct United States Cable Company, 
Limited, have sent us as usual one of their very useful day-by-day 
calendars for 1895. 


Change of Address,—The Nalder & Harrison Construc- 
tion Syndicate, Limited, inform us that owing to the increase of 
business they have found it necessary to transfer their offices to 47, 
Victoria Street, 8.W., to which address all communications should in 
future be sent. The works will continue to be at Trafalgar House, 
the space hitherto used for offices being converted into additional 
= They have also opened a branch office at 33, Old Broad 

reet. 

Mr. Frederick Nell asks us to state that on and after Monday next, 
12th inst., his address will be 97, Queen Victoria Street, instead of 
16, Mark Lane. At his new address Mr. Nell has taken show-rooms 
and offices for an exhibit of the “ Victor” turbine, Smith and Vaile 
pumping machinery, Gould’s triplex pumps, &c. 


Dissolution of Partnership.—Notice is given in the 
London Gazette that the partnership lately subsisting between W. 
Lowrie and C. M. Jackson, carrying on business as consulting engi- 
neers and electricians at 59 and 60, Chancery Lane, London, under 
the — of Messrs. Lowrie & Jackson, was on November 27th dis- 
solved by mutual consent. 


_ Electric Light v. Limelight.—At the fortnightly meet- 
ing of the Oxford Camera Club last week the limelight, as an illu- 
minant for the optical lantern, was shown against the electric light. 
The former was worked and explained by Mr. Ryman-Hall, the latter 
by Mr. Hardie McLean. Mr. Ryman-Hall demonstrated the oxy- 
hydrogen light from its very beginning, and showed the various jets 
that have from time to time been in use, from oxy-spirit jet, that gave 
a light of about 120 candle-power, to the modern mixed jet, which, 
under proper management, gives a light equal to 800 candle power, 
explained the working of each piece of apparatus employed, and said 
that accidents can only occur either from gross ignorance on the part 
of the operator, or very defective apparatus, either of which causes 
are rarely met with now. Mr. Hardie McLean explained the much 
greater safety and the mode of attachment of an arc lamp to a house 
supply of electricity, and the mechanism of each of the lamps used 
for the lantern. He made the only mistake that an amateur could in 
using an arc lamp (this did not occasion much alarm on the part of 
the audience), and showed how to remedy it, if it did occur. The 


first lamp he showed was one by Messrs. Stewart & Co., London, 
which was most convenient for use in a house. It was characterised 
by its extreme simplicity, only requiring to be regulated by turning 
ascrew once in about five minutes, being much less attention than a 
limelight requires; it gave a light of about 1,200 candle-power, at a 
cost of 44d. per hour, the cost, of course, being dependent on the cost 
of current, and also manipulation of the lamp. The next used was 
one by Messrs. Newton & Co.; it was rather more complicated, 
but almost self-regulating; it emitted a light equal to about 
1,500 to 2,000 candle-power according tothe resistance used, the latter 
appearing the most suitable. Afterwards, to contrast the two lights, 
a pair of lamps by Mr. Borland, of Leeds, were used. These, by a 
contrivance of Mr. McLean’s, were made to dissolve more easily and 
almost as steadily as the limelight. They were, however, too power- 
ful for the rather small club-rooms, being more suitable for theatrical 
use. They gave a 3,000-candle-power light, costing about 1s. per 
hour for the two. At this stage the limelight appeared as yellow as 
the oil lamp used by the hon. sec. for showing diagrams, and com- 
pletely eclipsed the limelight whenever it appeared on the screen at 
the same time. The electric lanterns worked at a slight disadvantage 
owing to the short focus of the lenses with which they were fitted, 
for which Mr. Ryman-Hall showed about a 10 feet disc. Mr. McLean 
was obliged to show at least about 25 feet, which resulted, of course, 
in a corresponding loss of light. This, perhaps, was fortunate when 
using the Borland lamps, for although the most, if not the only ones, 
suitable for dissolving effects, they were really meant for large halls. 
Mr. Ryman-Hall’s beautiful slides were much admired. In concla- 
sion, Mr. McLean much ridiculed an article which appeared in the 
Optical Lantern Review, which gave the impression that no company 
would allow such a temporary light to be fitted and used on their 
system, as it could only be done at some danger and inconvenience. 
He supposed it emanated from the pen of a one-year apprentice in 
electric engineering. We understand the club will in future use the 
electric light on their “ lantern nights.” The current used was sup- 
plied by the Oxford Electric Company free of cost. 


Electric Organ.—The Dean and Chapter of Worcester 
Cathedral have ordered from the Hope-Jones Electric Organ Com- 
any, one of their new electric organs, to take the place of the two 
rge instruments now standing in the Cathedral. The new organ is 
to cost about £3,000. 


Electric Traction in Dublin.—By the 1st of May next 
it is anticipated that the Dublin Southern Tramways Company will 
have an entire electrical equipment on their lines. The Dublin 
Southern Tramways Company intend to have their power station at 
the present depot at Ballsbridge. The electric lines will consist of 
eight miles of double track. The change will also involve an entirely 
renovated plant. New cars lit by electricity will be built. 


Knightsbridge.—An electrical installation has recently 
been completed in the fire-proof department of the Pantechnicon, at 
Knightsbridge, where no artificial illuminant had previously been 
allowed by the fire offices, whose risk on the property is stated to be 
over £2,000,000. The work is of special character to meet the re- 
quirements of the offices. Mr. E. Matthew Lacey acted as consult- 
ing engineer to the proprietors. 


Livet Steam Generator.—A notice published in the 
London Gazette states that application is intended to be made to 
Parliament in the Session of 1895 for leave to bring in a Bill for the 
following purposes, or some of them, that is to say:—To continue 
and confirm certain Letters Patent, bearing date the 22nd July, 1890, 
and numbered 11,472, granted to Fountain Livet, formerly of 67, 
Finsbury Pavement, deceased, for improvements in the construction 
and disposition of the parts of steam generators, such patents now 
being the property of the widow of the said Fountain Livet, notwith- 
standing that the periodical payment last due and payable to the 
Patent Office has not been made. To authorise the Comptroller of 
the Patent Office to receive payment of such omitted sum, and to 
give all necessary receipts nd make all necessary indorsements, and 
do all things necessary for preserving the validity of the said patents 
as though such payment had in fact been made on the date when the 
same fell due. The Bill will provide for the payment of all proper 
fees and charges required by the Patent Office, and will contain such 
other clauses, if any, as Parliament may require. Printed copies of 
the Bill will, on or before the 21st day of December next, be deposited 
in the Private Bill Office of the House of Commons. 


National Telephone Company.—Any subscriber to the 
system can obtain a permit to view the new Lime Street Exchange, 
which we recently described in these columns, by applying to e 
A, Calder, Metropolitan manager, 58 and 59, London Wall, E.C. 


Post Office Lighting.—The fine new South-Western 
District Head Office in Howick Place, Victoria Street, was opened 
for public business on the 20th ult. It is lighted throughout by 
electricity, and no other illuminant will be used. Current is derived 
from the mains of the Westminster Electric Supply Corporaiion, 
whose three conductors are led iu and connected to a very fine main 
switchboard designed for six circuits on the three-wire system. From 
this board the circuit mains are taken to five distributing switch- 
boards fixed in various parts of the building, and from these in turn 
the lamps are fed. In all, 10 Brockie-Pell arc lamps, and about 700 

low lamps of 16 C.P., are fixed. The work has been carried out by 

essrs. Laing, Wharton & Down, to Mr. Preece’s specification. Mr. 
P. F. White has represented the Postal Telegraph Department as 
Clerk of the Works. 

The Head Post Office at Hull has also been recently equipped for 
the electric light, the current being supplied from the mains of the 
Corporation. The sorting office and instrument room are fitted with 
Brockie-Pell arc lamps, four in each room, apd in addition about 70 
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8 and 16C.P. glow lamps are installed. The work was entrusted to 
Mr. Geo. Blanchard, of Hull, and Mr. J. R. Matthews acted as Clerk 
of Works under the Engineer-in-Chief of the Postal Telegraph De- 
partment. 

Provisional Orders,—The following further notifications 
‘are published in the London Gazette, of applications which are to be 
made to Parliament and the Board of Trade during the forthcoming 
session :— 

Hartlepool.—_-Powers to a company or corporation to construct and 
maintain electric (or other) tramways in West Hartlepool. 

Prescot, Huyton and Roby, Rainhill, Eccleston, and Whiston.— 
Powers to the British Insulated Wire Company to supply electricity. 
' Margate.—Powers to the Municipal Electric Light and Power Cor- 
poration to supply electricity. 

Crosby.—Powers to the Holloway Electricity Supply Company to 
supply electricity. 

Ship Lighting.—Mr. R. 8. Gilmour is at present fitting 
the steamer Beamer with a complete electric plant, comprising a 
Taunton dynamo specially adapted for the work of lighting two 
powerful submarine divers’ lamps of 200 C.P. each, and specially 
constructed to withstand great pressure. 


St. Saviour’s and Telephones.—The Board of Works 
has refused its sanction to an application of the National Telephone 
Co. for laying down telephone cables in Southwark Bridge , 


Stock Exchange Quotations.—During the past few 
weeks there have been encouraging advances in the prices of securities 
in electrical concerns on the London Stock Exchange. The tone of 
electric railway and electrical industrial shares is, speaking generally, 
very healthy, while electricity supply companies have shown steady 
advances. The City and South London Railway stock is quoted at 
a higher figure this week than it has ever appeared at before, and if the 
present improvement in the traffic continues, it should further 
advance. The Waterloo and City Railway will probably not be 
completed for about a couple of years, yet the £10 shares, upon which 
£2 has been paid, are quoted at 24-24. ‘The Metropolitan Electric 
Supply shares have now succeeded in turning the corner, £10 fully- 
paid shares being quoted at 10-10}. 


Suter & Co. v. Phillips.—In our last issue, in the 
report of this case, we stated that the plaintiffs claimed the sum of 
£90, and only obtained judgment for the reduced sum of £70. As 
this might be taken to imply that their account was not correct, 
Messrs. Suter have asked us to state that although the total contract 
was £90, their claim in the City of London Court was only for £70, 
as according to the terms of the contract it was doubtful whether the 
remaining £20 was due, and they therefore did not sue for same. 


Telegraph Rates to South Africa.—A conference of 
Agents General and representatives in London of the South African 
Governments, was held at the office of Sir Charles Mills, Agent General 
for the Cape of Good Hope, on Wednesday morning. The countries 
represented were the Cape, Natal; Transvaal, Orange Free State, and 
several of the minor British possessions. The object of the discussion 
was to endeavour to obtain a reduction of the cable rates to the 
territories concerned. 

The Stentor Telephone.—A telephone, which is claimed 
to possess high speaking qualities, has been placed upon the market 
by the International Electric Company, of Red Cross Street, E.C. 


The makers assert that its granular microphone is most sensitive and 
loud speaking, and is a perfect transmitter. It requires in most cases 
not more than ~ or on long Lear se two cells to work it. The 
connecting up of the “ Stentor” telephone in a variety of circuits can 
easily be carried out. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Swindon—December 10th. Tenders are invited for 
lighting works for the Swindon New Town Local Board by gas, oil, 
or electric light. Further particulars can be obtained from Mr. H. 
Kinneir, clerk, at the Public Offices. 


CLOSED. 


Bournemouth.—The following tenders for electric light 
installation at the Wesleyan (Punshon Memorial) Church have been 
received :—Messrs. Bacon & Curtis, £84; Mr. Roger Dawson, £87 10s. ; 
Mr. W. H. Aisk, £96 16s.; Mr. W. Haydon, £99 10s. Messrs. Bacon 
and Curtis’s tender has been accepted. 


Sunderland,—The tender of Messrs. Ferranti has been 
accepted for the supplying of 20 meters, and that of Messrs. Poole & 
White for fuse boxes. The Town Hall Committee recommended that 
the following tenders, in connection with the electric lighting of the 
Town Hall, be accepted :—Reid, Ferens, & Co., for wiring and fit- 
tings ; Crompton & Co., for two arc lamps for lighting the front of the 
buildings ; and McKenzie Bros., Edinburgh, for arc lamp pillars. The 
committee also reported that in addition to the above the alteration 
of fittings, masons’ and joiners’ work would be carried out, making 
the estimated cost for the whole work £450. 


BOOKS RECEIVED. 


The Electro-Plater’s Handbook. By G. E. Bonngy. Second edition. 
Published by Whittaker & Co., London, E.C. 


Forty-Three Graphic Tables or Diagrams for the Conversion of 
Measurements in Different Units. By Ropert H.Smrrg. Pub- 
lished by Chas. Griffin & Co., Limited, Exeter Street, Strand, 
W.C. Price 7s. 6d. 

A Treatise on Industrial Photometry wiih Special Application to Elec- 
tric Lighting. By A. Pataz. Published by D. Van Nostrand 
New York, and Sampson, Low, Marston & Co., Limited, 

ndon. 


NOTES. 


Lectures,—A lecture on “ Electricity” was given in the 
Guild meeting room of Queen Street Chapel, Wolverhampton, 
on Tuesday last week, by Mr. E. Scott, who holds the position 
of chief draughtsman under the Electric Construction Com- 
pany. Lantern views, diagrams, and experiments, added to 
the interest of the lecture. 

At the Plymouth Institution on the evening of the 29th 
ult., Mr. W. Douglas Rudge read a paper on “ Electric 
Lighting.” 

Before the Bristol Tactical Society, a lecture on “ Military 
Telegraphy” was delivered by Major Hippisley, R.E., on 
Thursday night last week. 

Before the Royal Society in Edinburgh last week, Prof. 
M’Kendrick read a paper on “ Observations with the Phono- 
graph, with Experimental Illustrations.” 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on the 3rd inst. 
The following gentlemen were elected members :—The Rev. 
J. O. Bevan, Messrs. H. T. Brown, F.R.S., H. 8. Keating, 
G. Lindo, 8. Morse, E. Steinkopff, G. J. Stoney, F.R.S., 
C. L. Tuckey, M.D., A. E. Western, C. Wightman and G. W. 
Wolff, M.P. The special thanks of the members were re- 
turned to Mr. Ludwig Mond and Dr. William 8. Playfair 
for donations towards the fund for the Peggy seer of experi- 
mental research at low temperatures. The following lecture 
arrangements were announced: Prof. J. A. Fleming, F.R.S, 
six lectures (adapted to a juvenile auditory) on “The Work 
of an Electric Current ;” also six lectures on a subject not 
oe announced, by the Right Hon. Lord Rayleigh. The 

riday evening meetings will commence on January 18th, 
when Prof. Dewar will deliver a discourse on “ Phospho- 
rescence and Photographic Action at the Temperature of 
Boiling Liquid Air.” Tiseskading discourses will probably 
be given by Sir Colin Scott-Moncrieff, Mr. Henry Irving, 
Dr. G. Sims Woodhead, Mr. Clinton T. Dent, Prof. A. 
Schuster, Prof. A. W. Riicker, Prof. Roberts-Austen, Prof. 
H, E. Armstrong, the Right Hon. Lord Rayleigh, and other 
gentlemen. 
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Consumers and Electric Supply Companies.—A case 
came before Mr. Judge Lumley Smith at Westminster County 
Court on Wednesday, which is of great importance both to 
supply companies and to consumers. It appears that Mr. 
Hamilton Crawford, who has premises in Heddon Street, 
Regent Street, entered into a contract with the London 
Electric Supply Corporation for a supply of electric energy to 
his premises, but he failed to carry out his part of the con- 
tract by refusing to take current. The supply company had 
gone to a fair amount of trouble over the matter, and they 
consequently claimed £20 in the County Court for breach of 
agreement. It was a most moderate claim, for we under- 
stand that the lighting of Mr. Crawford’s premises was 
equivalent to 200 8-C.P. lamps. This view was apparently 
shared by Mr. Crawford’s legal adviser, for before the case 
came on for hearing, the defendant consented to judgment 
against him for £15 and costs. We should have thought it 
inadvisable under any circumstance for anyone to try to 
evade a signed contract, but the above result will be useful 
in showing intending consumers that they have responsi- 
bilities as well as rights. 


The Institution of Electrical Engineers, — The 
ballotting list for Council and officers for the year 1895 is as 
follows. The names in italics are those of members not now 
on the Council, or who are recommended for offices other 
than those they now occupy :—President : R. FE. Crompton. 
Vice-Presidents : Sir David Salomons, Sir Henry Mance, 
Prof. George Forbes, Robert K. Gray. Ordinary Members 
of Council: Major Bagnold, Frank Bailey, W. B. Esson, 
Walter T. Goolden, Prof. A. B. W. Kennedy, Prof Perry, 
Augustus Stroh, James Swinburne, G. von Chauvin, S. Z. 
de Ferranti, William E. Langdon, Prof. S. P. Thompson. 
Assoc. Members of Council: Augustus Calder, Capt. 
George Carr, J. M. V. Money-Kent. 

At the annual general meeting on Thursday, December 13th, 
the annual report of the Council will be presented, and election 
of Council and officers for the year 1895 will take place. 
The discussion on the following papers will be continued :— 
“Electrical Steep Grade Traction in Europe,” by C. 8S. 
du Riche Preller; “Notes on Electric Tramways in the 
United States and Canada,” by H. D. Wilkinson ; “ Electric 
Traction, with special reference to the Installation of Elevated 
Conductors,” by R. W. Blackwell and Philip Dawson. 


Gas Failures and Explosions,—We do not make it a 
rule to record every gas failure or explosion that occurs. We 
might publish a column or so every week. As, however, so 
much has been said of late—both editorially and otherwise, 
in the daily Press—regarding the accidents and failures of 
electricity, it is only fair to also refer, by way of exception, 
to some of the bad performances of gas. Heywood Town 
Council recently celebrated the opening of their new technical 
schools, by the usual banquet, and immediately after the first 
dish had been served to the guests, the gas lights were 
suddenly extinguished, and they could not be brought into 
use again during the evening. Consequently oil lamps had 
to be secured to enable the company to pursue the repast ; 
and, what was even worse, the flower vases upon the ban- 
quetting table had to be transformed into candlesticks. 

A number of explosions, attended by serious results, have 
also occurred within the past week in the London districts. 
Early on Monday morning a serious gas explosion—the fourth 
in London since Saturday—occurred at the private house 
of Mr. J. Coleman, 11, Lot’s Road, Chelsea. The entire 
house of five rooms had been completely wrecked by the ex- 
plosion, and was afterwards set on fire, while Mr. Coleman’s 
two sons were both burnt on the hands. The damage caused 
is very considerable. One of the explosions on Saturday 
occurred at 366, Old Kent Road, upon the premises of Mr. 
A. G. Collins, furniture dealer. The shop windows were 
blown out, the premises otherwise damaged, and Mr. 
Charles Carswell was so terribly burned on the face, neck, 
right hand and arm, as to necessitate his removal to a 
hospital. Another explosion occurred on Saturday evening 
at 282, Kingsland Road. The force of the explosion was so 
great that the lower part of the premises was not only com- 
pletely wrecked, and all the glass in the house shattered, but 
the two houses on either side sustained damage, 


Leeds Association of Engineers.—The twenty-ninth 
annual dinner of this Association was held last Saturday 
evening at the Queen’s Hotel, Leeds. 


Hospital Lighting.— Lord Sundhurst, at the recent 
quarterly general court of the governors of Middlesex Llos- 
pital, said that the installation of the electric light in the 
hospital had enabled them to effect a saving of over £300 
in one year for cleansing operations alone. 


“ Electric Power.”—The proprietors of this journal, 
which is published in New York, have decided to change 
it into the form and character of a monthly maga- 
zine after January Ist, 1895. “There are numerous trade 
gr and journals devoted to electricity, but as yet no one 

as had the courage to publish a magazine devoted to that 
science.” We wish our contemporary success in its venture, 


The Northern Society of Electrical Engineers.—The 
annual general meeting is to be held at the Palatine Hotel, 
Hunt’s Bank, Manchester, on Monday, December 10th. 
After election of President, Vice-Presidents, officers and 
council for 1895, a paper will be read “ On the Commercial 
Possibilities of Accumulators for Tramcar Traction, con- 
sidered as a Municipal Undertaking,” by A. H. Gibbings, 
member. 


The Allgemeine Electricitiits Gesellschaft and the 
late Antwerp Exhibition.—We have received a communi- 
cation from the above-named company, pointing out that the 
distinction awarded to them at the Antwerp Exhibition was 


- not a “ diploma of honour ”—as we erroneously stated in our 


issue of November 23rd, page 631—but a “diploma of the 
Grand Prize,” the highest distinction awarded. We regret 
our mistake, and rectify it accordingly. 


Light Railways.—At the Conference on Light Railways 
which was held yesterday at the Board of Trade, the re- 
resentatives from the London Chamber of Commerce 
included Mr. E. Garcke, from the Institution of Civil 
Engineers, Sir Benjamin Baker and Sir Douglas Fox ; from 
the Tramways Institute, Mr. Carruthers Wain; from the 
Institution of Electrical Engineers, Mr. Alex. Siemens and 
Major-General Webber. In addition to these there were 
a number of other expert gentlemen, including Lord Kelvin. 


The Western and Brazilian Telegraph Company, 
Limited.—This company has been informed by a telegram 
from their representative in Rio de Janeiro, dated Sunday, 
that the following amendment to the Budget was presented 
by the Commission on Saturday. The announcement is now 
officially published : “The Government is authorised to pur- 
chase the Western and Brazilian Telegraph Company under 
the conditions of the company’s contract, and also to make 
the necessary credit operations for this purpose.” The Bill 
is before the Chamber. 

The following telegram was received on Wednesday morn- 
ing from the company’s representative in Rio de Janeiro :— 
“Urgent. 4th. 5 p.m. Amendment to Budget, presented 
by Commission of Public Works, passed to-day in third 
discussion. It now forms part of Budget which goes to 
Senate to-morrow.” 

The Electric Lighting Companies and Transformer 
Chambers.—An inquiry is to be held at the Board of Trade 
on the 13th inst. into the subject of transformer chambers. 
The London County Council and other local authorities in 
the Metropolis have objected to the chambers being placed 
in the public streets, contending that they are a serious 
obstruction in the roadway, and may possibly interfere with 
the laying of gas, water, and other pipes in the future; and, 
further, that they are a grave public danger. They have, 
therefore, urged the Board of Trade to compel electric light- 
ing companies to place their transformer chambers on 
private property. On the other hand, those connected with 
the electric lighting industry, contend that there is no danger 
to the public in placing the chambers in the streets, and that 
they can be so constructed as not to form any serious 
obstacle to the future use of the streets for other necessary 


purposes. 
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Silver Wedding.—According to the Daily Telegraph, 
a proposal is under consideration to celebrate the silver wed- 
ding of the State and the telegraph, which anniversary 
happens on February 5th, 1895. 


The Institution of Civil Engineers,—At the meeting 
on Tuesday, the 4th inst., Sir Robert Rawlinson, K.C.B., 
President, in the chair, 8 members, 130 associate members, 
and 4 associates were balloted for and duly elected. It was 
announced that 102 candidates had been admitted by the 
Council as Students of the Institution. , 


Dr. Tibbits Struck off the Register.— The inquiry 
into the conduct of Dr. Tibbits, whose name is not un- 
familiar to our readers, by the General Medical Council, 
resulted Jast Saturday in his name being erased from the 
Medical Register. The Pall Mall Gazette says that this 
erasure carries with it inability to sue in a court of law for 
professional charges, or to sign valid medical certificates, and 
also ineligibility for a large number of public medical 
appointments. 


Suggestions for Dealing with Apparent Death from 
Electric Shock.—We shall be glad to send to any electric 
light station, or to any manufacturing works, free of charge, 
a set of suggestions for dealing with apparent death from 
shock. The suggestions are based on the recommendations 
of D’Arsonval, Hedley, and others, and might be found useful 
in case of electric shock. The suggestions are printed on 
thick paper, and being provided with rollers, are suitable for 
hanging in works. 


The Harness Litigation.—With the decision of the 
Appeal Court on the maintenance action against Harness, 
which is reported in this issue, we may fairly claim to have 
reached the last stage of the famous Harness litigation. For 
two years and three months we have waged legal battle with 
Harness and his Company, and though it has involved an 
enormous amount of work, we may be allowed the plea- 
surable feeling engendered by the consistent vindication of 
our position. The following table gives the order and result 
of the various actions :— 


Action. Plaintiff. Defendant. Result. 
Libel. Harness v. — — by Har- 
Maintenance. Harness. Rev, 


The Failures of Light at Madrid.—We have the 
greatest possible pleasure in giving publicity to the following 
letter :— 

There have been several reports recently in the electrical journals 
of the repeated breakdowns of the electric light supply in a portion 
of Madrid, and I find that many persons are under the impression 
that the Electricity Supply Company for Spain, Limited, is referred to. 

As the above company is fully equipped with English plant, manu- 
factured by my company, Messrs. John Fowler & Co., of Leeds, and 
the Electric Construction Company, of Wolverhampton, I think it 
only fair, in the interest of all, to ask you to correct this impression 
in your valuable paper. 

The English company has not broken down, but has continued to 
supply light without intermission, although during the progress of the 
50 per cent. addition to its plant last year, the machinery supplied in 
1890 was often loaded quite 10 per cent. above its no: capacity, in 
consequence of the rapid increase of business. 

The plant which has failed is that of a company financed by a 
German syndicate. It was manufactured in Belgium and Germany, 
and is on the low tension continuous current system. 


P. A. LatHam, Secretary of the Leeds and London 
Electrical Engineering Company, Limited. 
December 6th, 1894. 


CITY NOTES. 


Tramway Company of France. 
An extraordinary general meeting of the Tramways Company of 
France, Limited, was held on Monday at the Cannon Street Hotel, 
for the pape of considering resolutions for the increase of the 
capital of the company by the creation of 15,000 new shares of £10 


The City and South London Railway Com: 


each, to be preference shares, and entitled to a cumulative dividend 
at the rate of 6 per cent. per annum, and authorising the directors, 
if they think fit, to sell the 7,094 shares of 500 francs each in the 
Rouen Tramways Company belonging to this company “ for such 
sum as, after satisfying or providing for the liabilities of this com- 
pany, shall be equal to 39s. per share on the 14,248 issued shares of 
this company.” 

Lord R. H. Browne (the chairman) proposed the resolutions and 
explained the reason of the course proposed, viz., the substitution of 
electric traction for horse power. He said for some months past 
tramways had been very successfu'ly worked at Havre by means of 
electricity, and there was a strong feeling in favour of that system at 
Rouen, where, if they did not adopt it, they were threatened with 
opposition. It was expected that permission would be given by the 
authorities to use overhead wires, and an application had been made 
for an extension of the term of the concession for 26 years, making 
50 years to run from the present time. That application was likely 
to be granted if electric tra’.tion were adopted. 

. After a short discussion, the motion was carried by four votes to 
wo. 


Guildford Electricity Supply Company, Limited. 

A MEETING of the founders was held at the County and Borough 
Halls last week, Mr. A. F. Asher presiding. 

Mr. Srpvgy SHarp (the engineer) gave at some length the history 
cf the negotiations which took place between the company and the 
Guildford Corporation, and explained the difficulties in the obtaining 
of the order consequent on the opposition of the Corporation. 
Eventually, however, they were successful in obtaining an exceedingly 
good order, which had received the Royal assent, and which gave 
them a practical monopoly of the electric lighting of the borough for 
35 years. There were very few, if any, other companies which had 
obtained such good terms. Almost immediately after the order was 
obtained, the holidays intervened, and it was only recently that they 
had again been making progress with the matter.. The meeting then 
proceeded to the consideration of formal business, and steps were 
taken for the issue of the prospectus and the appointment of directors. 
The share capital is £20,000, and we understand there is not much 
difficulty anticipated in raising the amount. 


Wigston Electrical and Engineering Company, 
Limited. 

WE have received a copy of the prospectus of this company, which, 
as we have already stated, has been formed to purchase and carry on 
the business formerly in the hands of Messrs. Latimer Clark, Muir- 
head & Co. The total authorised capital is £25,000, in 2,000 £10 
ordinary shares and 500 £10 preference shares. The present issue is 
of 1,000 ordinary shares, payable £1 on application and £5 on allot- 
ment. Thedirectorsare: CouncillorJ. T. Biggs, Leicester, Mr. Orson 
Wright, Leicester, and Mr.T.C. King, Leicester; the consulting electri- 
cian being Mr. F. V. Andersen, and the general manager, Mr. F. 
Thornton. The prospectus gives particulars of the contracts entered 
into between the new company and the receiver of the old company, 
also of the contracts and orders the company have in hand. The 
company intend to make a speciality of the electrical transmission of 

wer, the electro-deposition of metals, treatment of ores and resi- 
eg and the manufacture of accumulators. The plant, stock, and 
effects of the old company were valued by Messrs. Wheatley Kirk, 
Price & Goulty. 


Pretoria Lighting Company.—At the meeting of this 
company, recently, the new contract with the Government, can- 
celling the electric and gas concessions and extending the contract 
for the lighting of the town for 15 years was adopted, and also a 
reconstruction scheme, and an offer of Messrs. Lewis & Marks, 
Eckstein & Co., and Julius Jeppe, guaranteeing to advance up to 
£40,000 on debentures of the company, shareholders having the right 
to participate in the application for debentures pro rata to their 
holdings. The report and accounts were also adopted. The new 
scheme will take effect from December Ist. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to appoint a special settling day in 
Willans & Robinson, Limited—20,459 6 per cent. cumulative prefer- 
ence shares, Nos. 30,001 to 50,459, and 19,375 ordinary shares, Nos. 1 
to 19,375. 


TRAFFIC RECEIPTS. 


y- The receipts for the week 

en December 2nd, 1£94, amoun‘ to £928; week ending December 

8rd, 1898, £905; increase, £28; total receipts for half-year, » £19,576 ; 
corresponding period, 1893, £18,275; increase, £1,301. 

The Cuba Submarine Telegraph Comeaae. The estimated traffic py for 
the month of November were £3,600; as compared with £3,500 in the 
corresponding month of last year. 

The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
the month of November, 1894, amounted to £1,738, against £2,442 the 
corresponding period of last year. : 

The Great Northern Telegraph Company. The traffic receipts in November, 
1894, were £26,400; January lst to November 30th, , £261,000; corre- 
sponding months, 18938, £248,400 ; corresponding months, 1892, £245,600. 

The Liverpool Overhead Railway Company. The traffic receipts for the week 
ending December 2nd, 1894, amounted to £902; .corresponding week 
last year, £565. 

The Western and Brazilian Telegraph Company, Limited. The receipts forthe 
week ending Novem h, after deducting 17 per cent. of the gross 
receipts payable to the London Platino-Brazilian Telegraph Company, 
Limited, Were £3,358, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Business done 
Closing Closing during 
Present AME or Dividends for week on 
issue. the last three years. | ovember 28th.) December 5th. December 6, 
1891. | 1892. | 1893. 1 
173,400/| African Direct Litd., 4 |102 —105 (102 —105 
1,012,8807 lo-American ate |Stock|£2 12s.|£2 15s.\£2 11s.) 38 — 39 38 — 39 
2,993,5607) 6% Pref... |Stock/£5 5s./£510s..£5 72 — 73 72 — 73 724 | 72 
2,993,5607} Do. Defd. . [Stock] ... 7 — 63 
130,000 Teleg., Ltd. ode | 10 | 8 63% §) 64% §) 11 — 11 11 — 114 114 
75,0002 do. 5%, repayable June 1906... | -114 (110 —114 
44,000 Chili Telep., Nos. 1 to 40,000 ... = 5 $110%]] §| ... 2— 3 2— 
10,000,000¢| Commercial Cable Co. . |7% |7% —150 (140 —150 150 
224,850 | Consolidated weep. Const. and Main., Ltd. «+ | 10/- | 34% 2 2 %§) 
16,000| Cuba Teleg.,, Ltd. =... | «1018 | BH | 12h— 134 | 125— 135 123 
6,000 Do. 10 % Pref. 10 |10 % |10 % % | 19 — 20 19 — ite ove 
12,931 Teleg., Ltd., » £4 paid 5 | 44% 14% 14% | 44— 43 oe 
6,000 do. 10 % Pre 5/10 % |10% (10% | 9F 93— 9 ove 
30,0007 De do. 44 % Debs of £50, Nos. 1 to 1,600 |L05 —108% —108% ove 
60,710| Direct United States Cable, 20 | 34% §) 34908) 2898) 8 8i— 9 84 |... 
,000 | Eastern Teleg., Ltd., Nos. 1t0400,000  .. 10 | 64% 64% §| 64% §| 157— 16 16 16 153 
70,000 Do. 6% Pref. 10 | 6 %§ 6 6 164— 17 164— 17 
102,1007 Do. 5 % Debs., repay. August, 1899... 100 | | | |L06 —110 [108 —110 | 1094 | 
1,297,837/ Do. 4% Mort Deb. Stock) ... —120 118 —121 1204 | 120 
,000 Australasia and China Teleg., Ltd. 17% |7% | 164 | 153— 164 164 153 
. 5% (Aus. Gov. Sub.), Deb., 1900, red. anno. drgs. ad - 
54,1007 "1,049, 3,976 to 4,326 100) .. 103 —107 103 —107 
194,300/ Do. do. Bearer, 1,050—3,975 and 4,327—6,400 | 100 is «. |104 —107 104 —107 ove 
320,000/ 4% Deb. Stock .. Stock eee =|117 —121 117 —121 
tern and South African Teleg., Ltd., 5 % Mort. Deb. el ia 
129,1007 do. do. to bearer, 2,344 to 5,500 |L04 —107 |104 —107 ove 
4% Mort. Debs. Nos, 1 to 2,016, red. 1909 | 100 ove ove |LOL —107 lu4 —107 ove 
200,0007 4% Reg. Mt. Debs. Sub. ) 1to8,000 | 25 —110% |L07—110% xd| 108 
180,227 Globe Te Telegraph | 10 | 53% 8) 44% $8) 48% 8) 9 825 8}} 
180,042 6 % Pref. . | 6 6 6 16} | 15¥— 16} 16 15; 
,000 Great Northern Company of Copenhagen 10 | 88% §| 82% §| 82% 21} 214— 22 22 
190,0007 Do. do. 5 % Debs. | 100 05 —108 105 —108 
17,000 | Indo-European Tg. L | 25/10 % 110% [10% — 49 47 — 49 
37,548 | London Pistino Brain ove ove ove 5— 7 5— 7 ove 
,000 | Monte Video Teleph Co., Ord., 1 to 15,000 ow +— }— 3 ove 
28,000 Do. 6% Pref., 1 to 28,000 1— 2 14— 24 
484,597 | National “Litd., 1 to 438 984 .. 5 — 5} 5— 6} 55 
15,000 6% Cum: 1st Pref. . Bl | 15 — 16 15 — 17 “as 
15,000 De 6 % Cum. 2nd Pref. | 15 — 16 15 — 16 15 158 
119,234 Do. 5 % Non-cum. 3rd Pref., 1 to 90,950 5 58— 53 58— 5% 5} 
,000,000/ Do. 44 % Deb. Stock Certs. “ —113 110 —113 1104 
800 | New Teleph., Ltd., 25,901 to 74,700; £4 we we 
171,504 | Oriental eleph. & Elec., Ltd., Nos. ito1 fully paid we | ta wn 
100,0007| Pacific and European Tel., Ltd., 4 % Guar. Debs, 101,000 | 100 | ... ae |LG4 —107 104" —107 ove 
11,839 | Reuter’s Ltd. ... 8/5%1|5% 10% 3— 5 
3,381 | Submarine Cables Trust eco | |103 —108 104 —109 1064 
146,7337 5 % Debs. ... [Stock] ... | 88 — 94 88 — 94 ove 
15,609 West African Teleg. —- oe 214% |0% | 3— 5 
238,300/ Do. do. do. 5 owe |100 —103 (100 —103 
West Coast of America Teleg., L 24 14— 24 
150,000 Do. do. do. Debs., repay. 1902 |L00 —105 {100 —105 
64,245 | Western and Brazilian Teleg., I 15 | 4% | 24% | 24% | 104— 11 11 — 114xd|} 119 10% 
33,129 Do. do. 5% Cum. Pref. . 64— 7 64— 7 xd) 68 
33,129 Do. do. 5 % Def. 74, 3% : 44— 5 5— 54 54 48 
171,900 Do. do. do. 6 % Debs. “a” 1910... | 100 | ... 101 —105 (101 —105 
214,800/ Do. 6 % Mort. Debs., series “ B,” red. Feb. 1910 | 100 | ... |101 —105 —105 * 
88,321 | West India and Panama Teleg. Ltd. 10; 2% | 2% | 1— 1— ... 
563 Do. do. do. 6 % lst Pref. | 11 — 114 | 1033 
4,669 Do. do. do. 6 % 2nd Pref. 10 “ in re 9 — 10 9 — 10 xd ... ie 
80,0007 Do. do. 5 % Debs. (1917) No. 1 to 1 000 ... (108 —111 —111 ose 
$1,211,000 | Western Union of U. 8. Teleg., 7% 1st Mort. Bonds... $1000) _... . {112 —118 {112 —118 
166, Do. do. 6 % Ster. Bonds. ... | 100 |102 —104 (102 —104 
ELECTRICITY SUPPLY COMPANIES. 
30,000 Charing Cross and Strand & 5%| 44— 5h 44— 5h 
40,000 City tet Ltd., Ord. 40, 001—80,000 | 124— 184 | 13 — 14 14 
40,000 6% Cum. Pref., 1 to 40,000 10 a 6%| 6 %| 144— 154 | 149— 15} 15} 143 
100,000 De 6 5% Deb. Bock, (iss. at £115) all paid (181 —133 (131 —133 
50,000 Electric paid . we | | 44%) | | 78 — 7h +: 
49,900 |* upply, 101 to 50,000 10} 2%| 24% | 9§— 10 10 — 10} 10} 
6,452 Hill Electric Lightg. Co., Ltd. .. — 64— 7 7 | 
19,980 St James's Pal Mall He. Light Co., Ltd., Ord., 101-18 780 5| 74%| 44%! 74— 8 7?— 8} 84 7% 
20,000 do. 7 Pref., 20,061 to 40,080 7%| 7%) 9 84— 9 
59,900 Westminster Electric Supply Corp., Ord., 101 to 60,000 .. 4%| 7— 7 72 


* Subject to Founder’s Shares, 
t Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 


Dividends marked § are for a year consisting of the latter part of one year and the first part ofthe next. . 


| Dividends paid in deferred share warrants, profits being used as capital, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Stock Closing Closing | Business done 
Present AME or Dividends for motation during week 
Issue. N the last three years, ‘ov. 28th 
1991. | 1992. 1893. Highest.| Lowest. 
90,000 | Brush Elecl. Enging. Co., Ord., 1 to 90,000... 3 - |6%8 6 28 23— 28 28 25 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 |6%§| 6 2 2i— 2 ... 
125,0007 Do. do. 44 % Deb. |Stock 110 —113 —113 
630,0007) City and South London Railway _... au oa ... |Stock 8% | 8% | 40 — 42 40 — 42 
28,180 & Co., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 5|7%8 7 %$ 7 22— 23— 3} 
50,0002 9 —100 |96—101 | .. | .. 
120,000 | Electric Construction, Ltd., 1 to 120,000 ... 2 | 8 
12,845 Do. do. 7 % Cum. Pref., 1 to 12,845... 2 a 14— 2 14— 2 = 
100,000 | Elmore’s French Patent Cop. Deposg., Ltd., 1 to 66,750... 2| nil nil | nil 4— 72 t— i 
91,195 | Elmore’s Patent Cop. Deposg., Ltd.,1t0 70,000 ... ..| 2| mi | nid | 14 | 14) 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. ... 2/ nil | nil | nil 1— 14 — 2 eee 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... 5 | nil §| nil nil § — 1 4— 1} 
9,6007) Greenwood & Batley, Ltd.,7 % Cum. Pref.,1t09,600 10;7% | . — 7 64— 7 
6,837 (W. T.) Telegraph Works, Ltd., Ord. _... % 8— 9 9 9 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 10 124% |124% (124% | 25 — 26 = 254— 264 26 258 
200,0007 Do. do. do. 44 % Deb., 1896 | 100 |102 —104 102 —104 
6,295 do. Pref., £8 paid ove | 13 — 183 | 13 — 13} 
Swan United Electric Light, Ltd. ... vee eee [11 % 74%8| ... — ... 
37,350 | Telegraph Constn. and Maintce., Ltd. | 12 (15 % |20% | 41 — 43 41 — 43 424 
150,0007 Do. do. do. 5 % Bonds, red. 1894 | 100 | ... —109 (106 —109 
54,000 | Waterloo and City Railway, Nos. 1 to 54,000, £2 paid 24— 28 24— 2b 23 24 


+ Quotations on Liverpool 3tock Exchange. 


t Unless otherwise stated all shares are fully paid. 


i Last dividend paid was 50°/, for 1890. 


Dividends marked § are for a year consisting of the latter part of one year and the first art of the next. 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§; 1890—8°’.§. 


Electric Construction Corporation, 6 % Debentures, 93—97. 
Electric and General Investment, shares of £5 (£1 paid), 12—2}. 
House-to-House Company (£5 paid), 24—2}. 

Do. do. 7% Preference, of £5, 64—68. 
6 % Debentures of £100, 101—103. 


Do. do, 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
a Electric Supply Company, Ordinary of £5 (fully paid), | 


ington and Knightsbridge Electric Lighting Company, Limited, 
Shares £5 (fully paid) 42—5}3 ; 1st Cumula- 
verpoo: ic Supply, £5 (fully paid), . 
London Electric Supply ration, £5 Ordinary, 3—1}. 
Queen Anne’s Mansions Lighting and Heating Company, 6 % £1(0 
Debentures, 101—103. 
Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
(£4 10s. paid), 44—43. 


THE REMOVAL OF NAVI BY ELECTRO- 
LYSIS.* 


A Clinical Lecture by JAMES CAGNEY, M.A, M.D., M.R.C.P., 

In charge of Electro-Therapeutics, St. Mary's Hospital; Physician to 
the Me on for Epilepsy and Paralysis; Assistant-Physician to 
the North-West London Hospital. 


GENTLEMEN,— You have possibly been struck by the variety—I might 
have said the incongruity in their nature—of the cases which come 
to be treated in this department. We naturally reckon upon having 
to do with a large proportion of the nervous diseases properly so 
called, and by an extension of the term we are prepared to find a 
medical element calling for special treatment in a number of patients 
who are sent to us by the surgeons when the resources of their science 
are exhausted. I need but refer to a patient whom you have seen 
here to-day—a man, acarter, who was thrown heavily on his shoulder, 
dislocating it. The displacement of the joint was rectified, and in 
due course when the swelling and any obvious cause for pain had 
subsided, it was found that the man was unable to raise his arm level 
with the shoulder. This might be due to many causes, into which I 
need not enter. I will single from amongst them two of very different 
significance, namely, malingering and a secondary paralysis of the 
deltoid muscle. Both incidents are among the common sequel of 
injuries to the shoulder, and they are hard to discriminate. I will 
go farther, and say that it is impossible to distinguish between them 
otherwise than by the diagtiostic aid of an electric battery. 

Such a case, then, is er one grist for our mill, and falls naturally 
within the province of the physician, more ially since, as I 
showed in this instance, he will generally find that the patient calls 
for his aid in more ways than one, and derives benefit therefrom. 
But in the series of cases which I have, according to custom, reserved 
to the last, and to which we shall address ourselves, it is different; 
no good reason can be assigned for their coming here to us who claim 
to be physicians and not surgeons; they are purely surgical cases. 

You will observe that they are all nevi, and probably you will find 
on inspection that they are what I may call healthy nevi. Here and 
there is found one which is scarred on the surface, showing that it 
has received desultory attention from the practitioner ; occasionally, 
the nevus is sloughing and covered with granulations, possibly pro- 
moting its own cure in its own way; more probably while breaki 


* The Clinical Journal. 


down at the centre, it is creeping aon at the edges, making 
its way along thé folds of the fat dimpled skin, and threatening 
a lamentable destruction of tissue. Such an one has come to us none 
too soon, but it is the exception. For the most part these nevi aresimple 
vascular tumours, exhibiting no patholcgical element but that which 
belongs to their own nature. Therefore I call them healthy, and they 
grow mostly upon healthy children—the mothers are careful about 
this. The habit of maternity, as you are well aware, generates an 
ungrateful suspicion of the workings and purpose of nature. Above 
all, the maternal mind is apt to brood on cancer and to believe that 
it lurks behind every passing ache, and puffs out the smallest swell- 
ing. The mother’s anxiety extends to her children. The sight of a 
nevus on the newly born infant appals her, and at the earliest oppor- 
tunity she takes advice upon it, The children haye not had time to 
grow ill. They are mostly from one to twelve months old, when they 
come here to have the growth removed. But why here? is a ques- 
tion you naturally ask yourselves. An electro-therapeutical depart- 
ment must be thought from its very name to concern itself with 
therapeutics, legitimately too with the diagnosis of neuro-muscular 
ailments, but not at all with surgical interference ; and yet I believe 
it is the rule in metropolitan hospitals to relegate the operation for 
nevi to the physician who has charge of electro-therapeutics. The 
explanation which I would offer is a little humiliating, but in the 
cause of science and for the incidental advantages it implies it is to 
be borne. I wish to-day to persuade you, each of you in his own 
practice, to electrolyse your nevi for yourselves; I want to show you 
that a battery is not the perverse thing that those who know nothing 
of its construction believe it to be; that with a very little knowl 
it is easily manageable, and that if it can be shown that itis eminently 
useful, even indispensable, to the surgeon, it is discreditable to the 
surgeon to be without this knowledge. For the present I must point 
out to you that it is because this knowledge is far from general 
that the electro-therapeutical work in the hospitals is made to 
include a certain share of su It is in vain that such men as 
my predecessor here, Dr. de Watteville, have won their reputation 
in the treatment of disease; that Prof. Erb is at once the leading 
authority upon the use of electricity in medicine, and at the same 
time is one of the most illustrious physicians of the age; in vain 
that the enlightened labours of many other able and enthusiastic 
men in every country have brought and is still bringing electro- 
therapeutics to the position of a science at least as exact as that of 
any other branch of medicine. In spite of that, we, who profess it, 
are known to most of our contemporariés as “electricians.” We are 
electricians because we understand the use of a battery, and others 
don’t. Idare say if one of our great surgeons nappees to know 
how to sharpen his own knives, and in this had the advantage of his 
confreres, he would have a preponderant reputation as a “cutler.” 
But the confusion of ideas is to be regretted. However, like the 
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gift of the god to the blind bard in the Odyssey, it has in it both of 
good and evil. If we are electricians, the masseuse who is on friendly 
terms with an electrical instrument maker is, for practical — 
an electrician also, and in that capacity she is allowed to work her 
undetermined will upon nervous patients, with aresult that is often 
to be deplored ; and I have esail highly-educated physicians who 
similarly employ the leisure hours of the instrument maker himself, 
and are so developing a new branch of medical practitioners. This 
is a pity; it is not, perhaps, creditable to the profession ; and it is 
open to question whether it is just to the public. These are the dis- 
advantages of the case. Among its advantages is prominent the fact 
that as electricians—that is, as men who, whatever else they know, 
know also how to keep their batteries from being short circuited— 
we are provided with organic material to electrolyse, and notably 
with nevi. With this digression, which I offer as an apology for 
what I always feel to be an intrusion upon the sphere of others, I 
shall betake myself, in medias res, and speak of nevi, and of the 
way in which we remove them here. 


Characters and Distribution of Nevi.—I shall confine wyself to a 
ba 4 few remarks on this head. Their purpose will be to enable you 
to discriminate the cases in which electrolysis is to be recommended, 
and to discern the steps which should be taken in applying it. Nevi 
are a very common disfigurement. Depaul stated that one-third of 
the infants born at the clinic of the Paris Faculté of Medicine are 
blemished by them. They occur elsewhere than on the surface of the 
body, but for the most part form in the corium of the skin, or just 
beneath it. In either case they give rise to disfigurement, and that 
is their chief significance; but they are not without a degree of 
danger. In many cases they disappear of their own accord, but their 
tendency to do so is, I think, over-stated. On the other hand,they may 
give rise to serious bleeding, or they may break down and slough 
with the absorption of poisonous products. I have known instances 
in which the process of sloughing at central portions of the tumour 
was accompanied with an extension of the growth peripherally at a 
rate so rapid, as made it extremely difficult to check it. T. Miiller 
has recorded cases of malignant cavernous angiomata, with a tendency 
to increase and produce secondary growths. 

Neevi are of two kinds, according to Cornil and Ranvier’s classifi- 
cation. (a) Simple angiomata (congenital nevi). These are most 
common about the face and neck, and they involve the skin or sub- 
cutaneous tissue. They may be imbedded in the skin, or project from 
it. They are scarlet, purple, or blue in colour, and they consist essen- 
tially of a new formation of quite normal vessels, for the most part 
capillaries of exceedingly delicate walls, and marked here and there 
with ampullar or cirsoid dilatations. 

(6) Cavernous angiomata (venous nevi, erectile tumours). These, 
too, occur for the most part in or beneath the skin; they are found 
also in the orbit and the surface of viscera (liver, kidneys, spleen and 
intestine). The tumour is essentially a cavernous system, resembling 
normal erectile tissue, diffuse or circumscribed, or even encapsuled. 
There is a relatively abundant fibrous stroma, and a considcrable 
quantity of fat may be entangled in its meshes. Cavernous nevi are 
generally bluish in colour. They sometimes pulsate, and may be 
temporarily reduced by pressure. 

According to their situation, superficial nevi may be distinguished 
as cutaneous, sub-cutaneous, and mixed. Cutaneous nevi, again, may 
be a mere staining, the “ port wioe mark,” or a distinct mass of larger 
vesscls. In the first the vessels are exceedingly small, and uniformly 
distributed. You will do no good with electrolysis here. So many 
punctures would be needed, and these must be so close together, that 
the operation would be infinitely tedious, and it would be effective 
only by the wholesale destruction of skin. The galvano-cautery 
serves better. 

The so-called “ stellate nevus,” on the other hand, which causes a 
somewhat similar but more limited staining, yields readily and surely 
to a very trifling manipulation. The other nevi which form definite 
swellings, whether iu, beneath or upon the skin, are, I believe, in all 
cases suitable objects for electrolysis. 


The Process of Electrolysis—You are all familiar with the phenc- 
mena of electrolysing water. You know that when two platinum 
points (electrodes) carrying the poles of a constant current are placed 
apart from each other in a vessel of water, the water is decomposed 
into its constituent elements, oxygen migrating to and being given 
off at the positive pole, and hydrogen at the negative ; and if the cur- 
rent be allowed to continue, tho process goes on until all the water is 
decomposed. The water is called the electrolyte. All fluids that can 
conduct an electric current are electrolytes—that is, they can be de- 
composed by the current, and they conduct, probably, in virtue 
of this property. If to the water be added an acid or a salt, 
which it can dissolve, it has more of the character of an electrolyte ; 
it conducts better, decomposition is more rapid, and its products in- 
clude the elements of which the acid or the salt consists—the 
oxygen-like element of the compound passing to the positive pole 
and the hydrogen-like element to the negative. In this respect, all 
the elements of an electrolyte or conducting solution have a relation 
to one another comparable to that between oxygen and bydrcgen in 
distilled water. If, instead of platinum points, steel or another metal 
which readily combines with oxygen, been used, a new compound 
(of iron and oxygen) would be formed at the positive pole during the 
decomposition of water; and so, if the electrolyte had been a dilute 
solution of hydrochloric acid, a steel needle at the | oops pole would 
be eaten away gradually with the formation around it of oxychloride 
of iron. It is simply to prevent this new formation that platinum is 
used. Gold serves the same purpose. The secondary compound into 
which the metal may enter is no part of electrolysis; but it may be 
utilised in the electrolysis of nevi, as we shall see. I do not propose 
to go any further into the physics of electrolysis. It has its theories, 
of course, and it is but one phase of the fundamental laws which 
underlie the whole science of electricity, but those things do not 


concern us here. I will only add what you have already anticipated, 
that the blood, serum, aud organic fluids of the body generally are 
electrolytes, and so can be decomposed by the passage through them 
of a constant—but not of any other—current. Again, the more fluid, 
the more vascular, any tissue, the more readily is it decomposed. The 
solid tissues are not decomposed at all, in the sense that the electro- 
lyte is; but you know that the abstraction of fluid from a soft tissue 
implies the destruction of that tissue, and in this way even the solid 
parts are destroyed by electrolysis, and it is only in this way that 
they are destroyed. I believe the impression is common enough 
that electrolysis acts like an escharotic or a cautery. If anyone 
or to hold this view it is most important that he should get 
rid of it. 


Requisites for Electrolysis.—1. The most important instrument is 
the battery. It must, of course, be a constant current battery, and 
medical men will use one of a form which is most generally useful— 
that is, which can be applied to the greatest number of their pur- 
= It is on that ground that we use Leclanché cells here. A 

ttery is a collection of cells, but the cells may be coupled up in 
different ways to suit the work thatthe battery has todo. To heata 
wire for the galvano-cautery, for instance, certain cells are preferable 
to others, and they must be connected in a particular way. For ordi- 
nary medical work, and also for electrolysis, any cells will do, and 
they are connected in what is called “series.” Ten to 40 Leclanché 
cells in series constitute your battery. A smaller number of Daniell's 
or Bunsen’s will do. Hellesen’s dry cells might be employed, or an 
accumulator of sufficient capacity. 

I cannot enter here into the considerations that would guide a 
choice of cells in special cases. Generally speaking, the advantage 
of one kind of cell over another is an economical advantage, and to 
secure it requires an elementary knowledge of electrical physics. The 
underlying principle has to do chiefly with resistance in the circuit, 
and it may be stated broadly that a given number of cells will yield 
the strongest current when the resistance within the battery most 
nearly equals the external resistance. It will be seen that the latter 
varies greatly with circumstances, as with the nature of the growth 
to be electrolysed, the position of the electrodes, and so forth. The 
cells should, if possible, be large, as this lessens tlie internal resist- 
ance ; it is most important where both poles (needles) are inserted 
béneath the skin. Finally, where a surgeon desires to fit up a battery 
for the purposes of electrolysis alone, bichromate, Hellesen, or Bunsen 
cells are the more economical. 

2. A galvanometer should be included in the circuit. By its means 
not only can the current strength be accurately determined, but its 
diminution by polarisation can be watched and remedicd, and the 
danger of short-circuiting by accidental contact of the needles is 
guarded against. 

3. The battery should be provided with a cell collector, by which 
any desired number of cells can at any moment be thrown into the 
circuits, and with an alternator, a mechanical arrangement by which 
the positive pole can be made negative, and the negative positive 
without removing the electrodes (needles). 

4. The electrodes. These are generally needles, connected with the 
positive and the negative poles, and in both cases they are usually 
plunged into the tumour beneath the skin. This is the quickest and 
most energetic mode of operation. There may be one or more needles 
attached to either or both poles. Where more needles than one are 
used, the tumour is attacked simultaneously in different parts of its 
extent. The needles may be of platinum or gold, or of steel. The 
advantages of the first two are that they do not readily combine with 
the products of decompositicn, and this may, or may not, be an ad- 
vantage. On the other hand they are costly—excessively costly, as 
they have to be obtained from instrument makers. Platinum, again, 
does not easily retain a sharp point; this is a decided drawback, 
Stecl has the advantage that it is very cheap. Ordinary sewing 
needles can be fitted into the necdle-holders, and since there is no 
need to resort to an instrument maker for them, an assortment of 
various sizes can be had for almost nothing. It is only in the case of 
that one which carries the positive pole tuat any disadvantage at all 
attends the use of steel needles. That needle will corrode and rust, 
entering into combination with the oxygen, chlorine, and other gases 


- set free at the positive pole. In consequence, it becomes adherent to 


the tissues, and cannot easily be withdrawn; there is a remedy for 
this, bowever. It is destroyed in the process, and must be thrown 
away afterwards; in view of its cheapness this may be disregarded. 
The deposition of fixed substances upon and around it takes from 
the current strength; up to a certain point this may be met by 
throwing in more cells. The chief objection to the use of a steel 
needle as the positive electrode is in this, that its decomposition 
stains the tissues, and by infiltrating them at the point of its inser- 
tion with inorganic matter it tends to cause sloughing. The tendency 
to the sloughing, however, is in any case very slight, and the stain if 
it does not slough out disappears in time. 

On the other hand, the decomposition of the needle provides a 
powerful hemostatic, which is often of the utmost service. On the 
whole, more can be said for it than against it. 

Both poles need not be inserted into the tumour; one may be 
carried by a plate electrode of large size applied to the surface of 
the body, usually over the sternum. In this way the cxternal resis- 
tance is raised from a very slight to a very great one, and a greater 
number of cells will be needed; the process is also slower and less 
energetic. The method will be adopted where, as in the case of a 
small stellate nevus, a single puncture will do what is required, and 
to avoid all possibiliy of a scar, the puncture will be made with the 
negative pole. 

The operation is intensely painful, and will rarely be done without 
an anesthetic. 


The Operation of Electrolysis.—This is essentially the same, whether 
one or more needles be used for either or both poles. In the great 
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majority of cases it is our custom here to use two needles, fixed in an 
insulated handle by asmall screw. The child being anesthetised, both 
needles are plunged into the substance of the tumour and cells are 
thrown into the circuit until the galvanometer records a current 
strength, such as may be deemed desirable. This may be from 20 to 
40 milliampéres. The stronger the current the more rapid and ener- 
getic is its action, and the greater the chance that sloughing will take 
place aftewards. The desirability of avoiding this contingency will 
depend largely on the situation of the nevus, but not entirely. Itis 
a matter of observation that large sloughs will separate after electro- 
lysis, and yet a healthy skin will grow in their place and scarcely any 
scar will remain afterthe lapse of months or years. On the other 
hand, when a nevus has been electrolysed with a weak current, and 
sloughing has been carefully avoided, the marks of the punctures have 
remained; and if numerous, their scars may persist long, or always, 
an unsightly memorial of the operation. These scars, in my expe- 
rience, are less likely to disappear than are the signs of more whole- 
sale but temporary skin destruction. Thus, while the surgeon will 
study by every means to lessen the chances of disfigurement, when 
its situation would be on an exposed part, such as the face, he will 
not attain his end in all cases by undue caution. In such situations 
he will be more careful. He will watch the process narrowly, and 
experience alone can teach him the proper management of his cur- 
rent. Where the nevus is on the trunk or part of an extremity that 
is usually covered, he will proceed more boldly, employing a strong 
current, changing the situation of his needles frequently, and finish- 
ing more rapidly. In such cases, too, he will often get his best re- 
sults. I have said that experience is the necessary guide. 

While the current passes, bubbles of gas are given off freely from 
the point where the negative needle penetrates the skin. This needle 
remains brightly polished, and it moves easily in the puncture. The 
positive needle, on the other hand, becomes clogged with a blackish 
rust; for a short space around it the skin grows dark and hard, and 
if any blood exudes slowly, it is coloured nearly black. The needle 
itself becomes firmly adherent to the tissues around, and can hardly 
be moved without tearing them. For this reason it is moved as little 
as possible. Two or three central spots are chosen, into each of which 
it is driven deeply, and allowed to remain a relatively long time, 
while the negative needle is constantly withdrawn and replaced in 
the substauce of the tumour. Where the risk of sloughing may be 
faced, the positive needle may be made to transfix the base of the 
nevus, and to remain there while the negative is applied successively 
to points all over the surface. Both needles must in every case be 
driven well into the vascular tissue. If a large artery can be seen, as 
it sometimes can, to enter the nevus at a particular spot, the positive 
needle may be passed through this with good hope of breaking its 
continuity by clot or destruction. Meanwhile, as the process of elec- 
trolysis goes on, the tumour is converted, piece by piece, into a 
doughy mass, rendered more or less emphysematous by disengaged 
gas. There is a state recognisable by the sense of touch, which pro- 
claims that enough has been done. To go farther in the direction of 
hardness renders sloughing imminent, and when this state is reached, 
the operation must end. This is the object which alone is regarded 
in the more uniform tumours—the simple angiomata. In the case of 
cavernous Devi, or where distinct vessels can be made out, there is 
room for skill and judgment in efforts directed to the destruction of 
the latter, or to forming clots in particular situations. 

When it is decided to withdraw the needles, it will be found that 
that carrying the negative pole comes out easily. To remove the 
positive ao are reversed by means of the alternator while the 
circuit is still made, the current is allowed to continue for a short 
time, and the rusted needle, which is now negative, frees itself by the 
formation of gas around it, and can be easily taken out. Bleeding, of 
course, is not uncommon, but it is always under control. It is most 
apt to occur at the positive needle, when the latter is hastily removed. 
If, however, the needle be put back again, and more slowly with- 
drawn so as to electrolyse the blood as it flows behind it, the puncture 
will be plugged. If this is not sufficient, a turn of the alternator 
makes the needle positive, and salts of iron are instantly formed by 
its decomposition. In this way a most powerful styptic is instantly 
available, and applied with unerring accuracy to the injured vessels. 
Should bleeding continue when it is desirable to cease electrolysis, a 


pledget of cotton wool, soaked in collodion, may be applied as the. 


needle is withdrawn. 

If a nevus is very large, it may be inexpedient to destroy it all at 
once. It can then be done in parts separately. The surgeon will 
endeavour, by appropriate means, to destroy the vascular tissue 
thoroughly, either mediately by clot and the destruction’ of vessels, 
or immediately by electrolysis of the mass—most often in both ways 
combined ; but he will be on his guard against doing too much. He 
can finish later what he has left undone in the first operation. And 
in any case it is better to do too little than too much. Time tends to 
complete the cure. 

The after treatment is simple—no dressing required. A covering 
to keep the part clean will meet the necessities of the case at first. 
Nothing more may be needed; but the patient should be seen in a 
day or two, and if there be any sign of sloughing, the wound should 
be dressed. At the end of a week it will be covered with healthy 
granolations, which only require to be washed with boracic or a 
similar lotion. Ihave not met with any complications of a septic 
character. I believe they do not arise after electrolysis of a cutaneous 
nevus. My assistant, Dr. Nathan, informs me that a considerable 
number of the infants upon whom we operate, suffer from diarrhoea 
during one or more days immediately following this operation. We 
have not found any cause for this. I am constrained to add one word 
on the subject of anesthetics. A distinguished writer on the uses of 
electrolysis has said that it is dangerous to give an anzsthetic when 
tumours about the head (as in the scalp) are to be electrolysed. I 
have had the opportunity in many hundreds of instances to see the 
signs of this danger if it existed, and I never have seen it, Theo- 


retically I cannot conceive any grounds for it. The administration 
of an anesthetic is nearly always indispensable, and I do not hesitate 
to say that it is free from any special element of danger. 

The Advantages of Electrolysis.—I have already expressed my belief 
that it is only the contemporary ignorance of physics—the want of 
knowledge, which implies the want of skill in the use of apparatus, 
that causes electrolysis to be other than the routine treatment of 
nevi. It is true that I have little knowledge of the surgical alter- 
natives, but it is possible to reason @ priori in the matter, and my 
judgment, it seems, must be that of others, if I can base an inference 
on the great frequency with which nevi are sent to this department 
to be removed. Electrolysis seems to me to have the following 
advantages: It is bloodless, its efficacy is certain, it is quickly over, 
it is entirely free from dangers to which surgical procedure is always 
exposed, it leaves or need leave no disfigurement, and it aims at and 
should succeed in destroying nothing but the growth which we desire 
to rmove. Indeed, it appears to me to involve more of the fitness 
of things than any surgical procedure whatever, for while the latter 
aims at removal in bulk, electrolysis has the more ideal end of dissi- 
pating superfluous matter, first into its elements, and then into 
nothing. There is in this a certain philosophical perfection which 
may even seem to you to be transcendental and beside the mark. But 
the perfection is the perfection of means also. 

The Lancet recently reported a lecture by Mr. Pridgin Teale, a very 
great authority, in which he dwells upon the incidental advantages 
of cicatrix. He points out how a scar having a tendency to contract 
as time progresses, may be so utilised as to obliterate the channels of 
blood supply, and so to starve a growth dependent on them; and Mr. 
Teale justly claims fur such an expedient a very high place in the 
surgeon’s esteem. He says, “the principle of utilising cicatrix has 
been my constant guide in the treatment of nevus, more especially 
of the small superficial ones about the face.” But the cicatrix that 
can be caused by cutting with the knife is as nothing in comparison 
with that which may be made to pervade the whole structure of an 
angioma by the conversion of its soft parts into fibrous tissue under 
the electrolysing influence of a constant current. I also have long 
had it in my mind that it is this agency of cicatrisation which must 
be utilised to strangle the nevus; but I try and secure a cicatrix 
other than that which marks the track of the knife—a finer and more 
subtle scar which can be strengthened and accentuated at one part, 
attenuated at another, but made to extend throughout the growth as 
a web-like structure endowed with the power of contractility, and 
destined, with the lapse of time, to close in upon and destroy all 
trace of excessive vascularity. The formation of this pervading scar 
must, I submit, be the result of judicious electrolysis, and hence it 
happens that the nevus, which has been electrolysed, tends progres- 
sively todisappear. It is a thing commonly to be seen that one of 
these tumours, which seemed some weeks after the operation to be 
little less in bulk than formerly, and still in patches decidedly vas- 
cular, has gone on from a month, and even, it is said, for many years, 
growing always and “more beautifully less, to disappear entirely 
before the infant has attained to puberty, It was for this reason, it 
was on account of the sure co-operation of time, that I gave you the 
caution to do little rather than too much; and I would add to this 
caution the further advice, not if you can help it, to repeat your 
operation for many months after its completion. 

It remains to ascertain whether there are any cases or any forms of 
these angiomata which may properly be returned to the surgeon as 
being unsuitable for electrolysis. Now, that is a question which I 
am embarrassed to answer. I have seen nevi, certainly, which I would 
rather not interfere with, and a few which I have declined to touch. 
These are usually complicated with some unhealty condition, which 
is unfavourable. I hasten to mention that sloughing is not such a 
condition. On the contrary, given a nevus which sloughs and 
threatens to extend widely into the healthy skin, electrolysis is for 
such an one imperative, and possibly the only remedy. I say this 
with deference as one who has little knowledge of the alternatives ; 
and my ignorance upon this head is the chief difficulty in the way of 
discriminating the cases which can least be recommended for electro- 
lysis. There are methods in use which under any circumstances 
strike one as barbarous and unscientific. The application of acid and 
vaccination upon a nevus seem to be such ; and if to decline to elec- 
trolyse were to give the preference to one of these, there could never 
be any hesitation. Again, the great size of a tumour does not make 
it more difficult to destroy in this way, whereas I suppose it renders 
other expedients more formidable. Nor, again, is the great size of 
the entering vessels a bar. Electrolysis has given some of its best 
results in cirsoid aneurism. 

There is, however, a form of cavernous angioma, in which the 
question of excision may profitably be entertained. This form is of 
not very common occurrence, and can generally be recognised. I 
have seen it most often about the forehead or scalp, and particularly 
in the neighbourhood of the orbit. It is usually fed by one or more 
large vessels. The cavernous , I think, are large also. The 
blood can be expressed from ah a nevus as this by pressure of the 
finger, and under those circumstances there is felt beneath the skin 
a considerable bulk of tissue which gives a semi-elastic boggy impres- 
sion to the touch. This is the fat-laden stroma of the nevus. Not 
much can be done with it. Its fluid contents can, of course, be 
electrolysed, and clots no doubt are largely formed in the process; 
but one is pre to find as a result that the size of the tumour is 
but little lessened, and the subsequent process of scar contraction has 
slight effect. Absorption to some extent doubtless takes place in 
time—the child grows and the tumour does not—it rather shrinks. 
This much can be done by electrolysis, but if a scar can be borne, the 
knife will do more. If the growth be doubtfully one of this sort, or 
if it be thought well to try electrolysis first, then the punctures should 
be made in the line of the future incision, so that the ultimate dis- 
figurement shall not be greater than if the knife had been used at the 
outset. 


1 
f 
1 
1 
j 
j 
‘ 


if 
| 
we 
| 
| 
a 
q 
¥ 


ly 


it 


Vol. 35. No. 889, DecrmBzr 7, 1894.] 


THE ELECTRICAL REVIEW. 699 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 


Discussion on Etecrric TRACTION 


(Continued from page 671.) 


Capt. Sanxey* said that Mr. Wilkinson remarked in his additional 
paper “that an overload or short-circuit, when driving by belt, put a 
sudden break on the periphery of the fly-wheel, and a strain on the 
spokes.” No doubt that was true, but he hardly thought that the 
stresses so produced would lead to accident, because the energy in 
the fly-wheel was, so to speak, discharged directly into the belt, and not 
through the spokes. But the case of an engine driving a dynamo direct 
was somewhat different. In that case the energy in the fly-wheel had 
to be discharged through the spokes, because the rim tended to get 
ahead of the boss, and so produced shearing and bending stresses 
at the boss, which might break the spokes. That stresses of this 
nature might be a serious question in the fly-wheels of slow-speed direct 
driven sets there could be no question, or that they might lead to 
accident; but there was no such risk with the small disc fly-wheels 
usual with high speed direct driven sets. It was often said that if a 
short circuit should take place, the engine of a direct coupled set 
would suffer damage. A moment's consideration, he thought, would 
convince that it was not the engine but the armature of the 
dynamo that would suffer damage, because the engine was protected, 
so to speak, by the fly-wheel. But, to put the matter beyond doubt, 
he had had some calculations made which were embodied in a diagram 
giving the torsional stress per square inch as ordinates on a base 
representing the rapidity of the stop. The problem has been worked 
out for a two-throw single-acting engine of 200 H.P. running at 350 
revolutions a minute, and it had been considered that the short-circuit 
commenced at the moment when the pistons were at their highest 
speed, which, on account of the angle of the connecting rod, was a 
little bit in front of half-stroke. The angle of stop might bs defined 
to be the angle described by the crankshaft from the moment the 
short-circuit commenced to instant the engine stopped, and evidently 
the greater that angle the less would be the stress; and if that angle 
was nothing, representing an absolutely instantaneous stop, in which 
case the energy in the moving parts of the engine was taken up in 
the spring action of the crankshaft, the stress was a little over 20 tons 
per square inch. The stress, however, dropped very rapidly, even at 
10 degrees it was not much more than 7 tons, and at 90 degrees it 
was only 1 ton, which was about double the normal stress produced 
by inertia in the crankshaft in the ordinary running of the engine. 
The ordinary stresses were about a ton, hence, if they allowed 10 tons 
for these short-circuit stresses, it still left a very ample margin up 
to the elastic limit; that is to say, the stress was a long way 
below the elastic limit. Therefore, even an angle of stop of 
about 7 degrees would do no harm to the crankshaft. That corre- 
sponded to a stop which would take place in ;4jth of a second, and 
he would leave them to judge whetker such short-circuits were pos- 
sible. The same problem had been worked out for a double-acting 
engine of the same power running at 100 revolutions with two cranks 
set at right angles, although this was more favourable to the double- 
acting engine. The crankshaft was of proportionate strength, and 
the stroke adjusted so as to give the same piston speed as in the high 
speed engine, so as to make all the conditions the same, except the 
revolutions. The result was the dotted line on the diagram which 
was very nearly the same as the other; but it would be observed that 
if this engine stopped in ;4,th of a second the angle of stop would 
be less, only 2 degrees, and the stress on the shaft would be over 
20 tons. Nevertheless, there could be no doubt that either of those 
engines would be perfectly safe against any short-circuit that might 
possibly occur in practice, more especially if they took into account, 
which they had every right to do, the action of the fly-wheel. 
Therefore it came to this, that in direct driven sets the engine was 
absolutely safe against short-circuits and the only trouble was 
likely to be in the armature, and it was evident it was only 
necessary to make the shaft and the windings sufficiently strong 
to stand the stresses. Such a direct driven set was then per- 
fectly safe against any short-circuit. Practice confirmed this, 
vide what Mr. Parshall had said had happenedat the exhibition 
at Chicago. 

Mr. M. Horroyp Sarra* said he was sadly tempted to make some 
remark relative to the paper of Dr. Preller on steep grades, but that 
might lead him into occupying more time than he was entitled to. 
Mr. Wilkinson had given them a comprehensive survey of the pro- 
gress of electric traction in America, and some idea of its present 
gigantic magnitude and importance. He had traced out very fully 
the growth and development, and given it to them in a manner satis- 
factory to those previously acquainted with the facts, and that must 
be very instructive to those who were now beginning to give atten- 
tion to the subject. To the American financiers they owed their thanks, 
for they had demonstrated to the world that which they were only 
able to scheme and dream of, because the British purse strings had 
been drawn too tight. The history given showed there was danger 
in hastening too rapidly. The Americans had caught on to their 
ideas very quickly, but in many cases had rushed into enterprises 
without availing themselves as fully as they might have done of the 
conclusions resulting from experiments and study in this country. 
The conclusions arrived at in Mr. Wilkinson’s paper had long ago 


* Corrected by the speakers, 


been enunciated and advocated here, viz., that until a storage battery 
very different from any yet in use had been evolved, they could not 
be economically used for traction work ; that the direct system did 
pay ; that the cheapest method was overhead conductors; that they 
could be so constructed as to be reasonably safe, and not offensive 
even to an artistic eye; that underground conduits were better than 
overhead lines where the traffic warranted their cost; that the proper 
way was to put underground conduits in the busy thoronghfares of 
large towns, and overhead conductors in the suburban districts and 
country lines. It was certainly very gratifying to those in this 
country who had long advocated these views to find that the prac- 
tical experience of the Americans had led them to the same conclu- 
sions. There was one opinion expressed in Mr. Wilkinson’s paper 
with which it might be expected that he (Mr. Smith) would entirely 
concur, namely, that in conduit systems it was better to have them 
placed in the centre of the track, not combined with the rails. On 
this he did not like to be as definite as the author of the paper. Had 
he been as certain he should not, whilst constructing a centre channel 
system, have worked out others for combined rail and channel. Re- 
ferring to a diagram, illustrating a channel system laid in Chicago, 
it was to him a very interesting arrangement, for it was con- 
stantly reappearing under varying names. He was also interested in 
the description of the two-wire system, the American experience 
again demonstrating the truth of English predictions. The other 

rtions of Mr. Wilkinson’s paper to which he desired to refer might 

taken in conjunction with the consideration of Mr. Blackwell’s 
papers. He wished specially to compliment Messrs. Blackwell and 
Dawson upon their paper. They set an example well worth following, 
because they did not content themselves, nor attempt to content their 
hearers, with abstract figures. They showed them how it wasdone, They 
brought a host of most carefully worked out details for their exami- 
nation, illustrating how thoroughly the Americans had threshed this 
subject out. There was one feature of overhead wire line tramways 

uliarly American, namely, what they called the trolley-bar, but what 
Re, following the name given to it by Mr. Beaumont, had always 
called the fishing rod. This was a decided improvement upon the 
little rolling or sliding carriage used by himself, and adopted in the 
first overhead lines in America. There were certainly many points 
in favour of a slider on the wire pulled by a flexible cord; but inas- 
much as this involved a strain upon the wire whilst the fishing rod 
bore under the wire, helping to support it, and could be pulled off 
one wire and changed on to another with ease and safety, and offered 
less risk to life than a slider that might jump off, of course at the 
wrong time. There were sufficient reasons to counterbalance any 
points in favour of aslider and cord. He believed he was correct in 
saying that Sprague was the originator of this device, and the thanks 
of the electrical world were due to him. There had been hosts of 
improvements of details appearing under other names and other 
patents, all pushed with more or less energy, but one seldom heard 
of Sprague in this matter. He wished to publicly render him his 
thanks. There was plenty of scope for a separate paper on trolley- 
bars or fishing rods. Their forms were too nume:ou; for him to enter 
upon a criticism now. It would be noticed that all exhibited and 
described were for use on cars with no roof seats, and would be 
quite inapplicable to cars with roof seats. He would therefore, with 
their permission, describe how he employed a fishing rod on the car 
he ran at Bradford up a gradient of 1 in 11, to demonstrate the 
possibility of economically mounting steep gradients by electricity. 
In overhead wires the rod was subject to a considerable deflection. 
especially when low bridges had to be passed under, and yet the 
pressure of the contact-making pulley under the wire must be approxi- 
mately constant. Hence the cam-lever employed on the bars 
exhibited. Any efficient fishing rod must therefore provide for this 
uniformity of pressure. If he might be allowed he would just 
show them this. It was obvious they could not have this on the top 
of a car with roof seats, unless they had a canopy on the top of that 
again. They had a good many examples there of insulated cars and 
clamps. He therefore ventured to show them the one he employed 
at Bradford in the demonstration previously referred to. The objects 
of the device were to bring the span and trolley wire as near 
together as possible. The clamping device should be as light as pos- 
sible, and be easily attached, removed and adjusted. He found these 
act remarkably well, and they stood far better than expected certain 
abnormal and unexpected strains put upon them through misadventure. 
The authors of both papers had paid much attention to rail bonds 
and feeder wire, and he had been most interested in listening to the 
historical development. One described, and to which he understood 
preference to be given, was very similar to the one he devised and 
employed when constructing the Blackpool line more than ten years 
ago. In repairing the line this spring some of these were exposed, 
and he found them in excellent condition. He might also say that 
the rails were, and were at the outset, connected with the negative 
terminal of the dynamo by insulated copper cable of ample dimen- 
sions. An electric tramway involved more than the distribution and 
conversion of electric energy. and he was glad to hear so much stress 
laid upon the necessity of a permanent way. The liberty 
allowed in America had given the engineers there a much freer course 
than we had here. The absence of the groove, compulsory in this 
country, gave much freer running. It was well known that the 
chief difficulty with a tramway was the rail joints, though the plan 
of welding was very attractive. He was at present sceptical as to 
the result. He had long advocated a double treadrail and car 
wheels with centre flange, and he was glad to know that 
the plan has been adopted in Buda-Pesth, which was decidedly the 
best example of electric tramway with which he was acquainted. 
The double tread lent itself to easier running through points and 
crossings, and he wished to show them a construction of rail that 
practically got over the joint difficulty, and lent itself very easily to 
efficient bending. It was an exceedingly simple arrangement, with 
one set of rails for both sides. It was put together in this way: but 
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there was a centre fish-plate that just fitted into the hollows, and 
kept that in the linear position in that way. Fora 25-feet rail they 
had this joint in the middle, so they were going on with practically 
no drop at all. Another po about it was that it enabled the 
bonding to be efficiently and economically done. All that they had 
got to do was to bore a good sized hole right away through those 
flanges, as often as they liked, put in a copper tube, and a plug in each 
side or a taper-headed bolt. He would avoid making any remarks 
on that occasion on the motors and gearing and generating plant. 
The discussion was then adjo 


Mr. Parswatt has sent us the following, which he says 
is a correct rt of his remarks. Our own report of this 
appeared in last week’s issue. We t we are unable to publish 
the curves which arrived too late for this issue :— 

‘“* T have listened to the papers on American tramways with par- 
ticular interest, because I am desirous to learn whether any features 
peculiar to American tramways have been observed. Since the first 
commercial electric tramways were begun in the United States, my 
time has been considerably occupied in designing apparatus for their 
use. The subject of earth returns has been touched on in all the 
papers. I may say with respect to this, that the troubles now so 
common in the United States might have been largely avoided 
had these return circuits been put in according to principles 
that are thoroughly well understood. The extent to which 
the railways may be utilised as a return circuit depends 
on how well they are electrically connected together. Ordi- 
nary fishplates are of no use in accomplishing this. The rail 
bond must carry the whole current from rail to rail. The contact 
between the bond and rail has been almost universally a pressure con- 
tact. Experience with polished copper pressure contacts is that a 
current density of 300 ampéres per square inch for currents up to 
500 ampéres should not be exceeded. For greater currents so high a 
density is not permissible, since the contact surfaces cannot be fitted 
so well together. With iron contacts, especially when liable to corro- 
sion, 50 ampéres per square inch is as high as is safe in most cases. 
In other words, if 1,000 ampéres per square inch is taken to be 
the mean current density permissible in the bonds, the contact 
should be twenty times the section of the bond. Supplementary 
conductors should be located so that the current density in the bonds 
is kept within this limit. In the case of very large currents 
the permanency of the earth circuits is best insured by electrically 
welding all the joints together. Mr. Wilkinson touched on the 
amount of power taken by electric tramcars—some further data may 
be appreciated. A fair value for the amount of energy taken by 
ordinary cars of from 8,000 to 10,000 lbs., making schedule time from 
8 to 12 miles per hour, is one Board of Trade unit per car mile, corre- 
sponding to from 60 to 80 lbs. of steam taken by high speed American 
non-condensing engines and belt driven dynamos used in small 
stations, or 35 to 40 lbs. of steam taken by slow speed Corliss non- 
condensing direct connected plant used in large stations. The figures 
show how much can be gained where the fluctuations in the output 
can be lessened, so that the dynamos need not be driven by 
engines excessively large for the average amount of work to 
be done. The current taken in starting the car is from 40 
to 50 ampéres with the series parallel controller. This current corre- 
sponds to 1,600 to 2,000 lbs. horizontal effort at the periphery of a 
32-inch wheel, and accelerates the car under ordinary conditions 
about 2 feet per second. The energy taken car mile remains 
fairly constant through a wide range of speed, which points to the 
economy of as high tramway speeds as safety permits. The practice 
in the United States of running the cars at from 4 to 6 miles per hour 
in the crowded streets, and 12 to 15 miles per hour in the outskirts, 
seems to the speaker to be reasonable, since accidents generally occur 
in the slow speed districts. I submit herewith curves showing the 
speed, torque, and efficiency (including loss in gearing) of a good 
modern American tramway motor designed for series parallel control. 
If this motor were adjusted to English practice, the torque would 
be increased 50 per cent., and the starting current for the same con- 
ditions diminished to two-thirds of that quoted above for American 
practice. Regarding the application of alternating currents to tram- 
ways, I may say the properties of the induction motor are not such 
that it may compare favourably with continuous current motors for 
ordinary tramway work. Isubmit herewith for your consideration a 
torque curve of a well designed three-phase induction motor, which 
should be compared, as to form, with the torque curves of the con- 
tinuous current motors before me. The indirect application of alter- 
nating currents to drive commutating dynamos for the operation of 
tramways is being successfully carried out, and has the advan- 
tages of avoiding long earth returns and heavy feeders. Regard- 
ing the experience in the United States with direct connected 
railway dynamos, I may say briefly the results have been most 
gratifying. No mechanical troubles have been experienced either 
with dynamos or engines, and the safety snd economy gained 
are even more marked than on direct connected lighting dynamos. 
As an example of the service such plant has been put to, I 
may quote the Intramural Road at the Chicago Exhibition. There 
were 14 trains of 67 tons each. Scheduled time, including stops, 
10 miles per hour, each train taking on an average 42 kw., but 
freqently more than 250 kw., so that the fluctuation of load on the 
750 kw., 100 revolutions, engine and dynamo was regularly between 
400 and 1,500 kw. This, together with occasional short-circuits, 
threw on the plant great strains; still there was no trouble from any 
source, and after the apparatus was taken apart at the end of the 
exposition, it was found to be in ect condition. For those who 
are interested, I eubmit speed and current curves of one of the Intra- 
mural trains, which is a fair illustration of the fluctuation of current 
in suck practice.” 


NEW PATENTS—1894. | 


22,302. “Improvements in chairs for electric tramways, under- 
ground channel or conduit.” J. Wixtnson. Dated November 19th. 

22,303. “Improvements in arc lamps.” V. H. Coarus. Dated 
November 19th. 

22,825. “Improvements in safety and distributing fuses for elec- 
tric light wire, and for other purposes.” R. G. Tyzer. Dated 
November 19th. 

22,340. “Improvements in and relating to multipolar dynamo 
machines.” G.L. ADDENBROOKE. Dated November 19th. 

22,361. “ Improvements in connection with the pickling of articles 
with the aid of electricity and apparatus therefor.” W.S. Rawson 
pod & Rawson Unirep, Limirep. Dated November 

22,394. “ Electric liquid level indicator.” W.Biennem. Dated 
November 20th. 

22,403. “Improvements in and connected with steam engines for 
driving dynamo electric machines.” J. Wir and J. G. Lara. 
Dated November 20th. 


22,453. “Improvements in the manufacture of insulated electric 
conductors, and in the method of and apparatus for producing the 
same.” J. Rosrnson. Dated November 20th. (Complete.) 


22,458. “ An improved electrically propelled carriage.” F. Kina. 
Dated November 20th. 

22,460. ‘Improvements in or connected with electrically propelled 
vehicles for common roads.” F. Kine. Dated November 20th. 


22,465. “Improvements in electrical switches.” W.T. BurBey. 
Dated November 20th. 

22,486. “A sheet, card, or book, with alphabetical spaces or 
divisions containing names, numbers of telephone, and address of 
clients or customers, for telephone renters’ use.” S. BuckrHouGHT 
Dated November 21st. 

22,517. “Improvements in commutator brushes for dynamo-elec- 
tric machines.” W.Bzraa. Dated November 21st. 


22,521. “Improvements in electric gas-lighters.” A. ORLING. 
Dated November 21st. 

22,531. “Improvements in and connected with resistances and 
switches for electric circuits.’ M. H. Smrra. Dated November 
21st. 

22,547. “ Improvements in electrodes applicable for use in elec- 
tric accumulators and other electric apparatus.” A. E. H. Honricus. 
(Communicated by The firm of Hirschwald, Schiifer & Heinemann, 
Germany.) Dated November 21st. 

22,6138. “Improvements in or relating to the electro-chemical 
decomposition of solutions of salts.” J. C. RicHarpson. Dated 
November 22nd. (Complete.) 


22,615. ‘“ Method of and apparatus for illumination by means of 
combustible gas with forced supply produced by electrical energy.” 
L. DenayrouzE. Dated November 22nd. 


22,637. “Electric uterine batteries.” OC. E. Heparp. Dated 
November 22nd. [Date applied for under Patents, &c., Act, 1883, 
Section 103, July 10th, 1894, being date of application in United 
States.] (Complete.) 


22,700. “Improvements in accumulators.” A. Lesquoy. Dated 
November 23rd. 


22,718. “Improvements in or relating to electric motors.” A. J. 
Boutr. (Communicated by E. Depoux, France.) Dated November 
28rd. 


22,770. “Electrically illuminated timepiece.” G. ASHFORD. 
Dated November 24th. 


22,779. “Improvements in phonographs.” J. Ovunton. Dated 
November 24th. 


22,802. “Automatic electrical wonder.” W. F. Wuirs. Dated 
November 24th. 


22,819. “Improvements in lock and block electric apparatus for 
railways.” E. rsa Dated November 24th. 


22,821. ‘Improvements in conduits for electrical conductors and 
in the mode of making same.” J.TatHam. Dated November 24th. 


22,824. “Short-circuiting device for stopping dental motors.” 
F. N. Denison. Dated November 24th. (Complete.) 


22,826. “Improvements in the treatment of solutions of zinc 
chloride for the purification thereof for electrolytic purposes.” J. 
Brook, A. E. and F. Hurtzer. Dated November 24th. 


22,827. “Improvements in and relating to the treatment of solu- 
tions of chloride of zinc for the purification thereof for electrolytic 
pu .” J. Brock, A. E. and F. Hurter. Dated 
November 24th. 


22,828. “Improvements in the utilisation of zine blende for 
obtaining metallic zinc and sulphur, and ineffecting the decomposition 
of common salt for the production of soda and chlorine.” J. Brock, 
A E. Waremne, and F, ey Dated November 24th. 


* 22,842. “Improvements in automatic circuit breakers for electric 
currents.” J. Lonwa and P, Fzys. Dated November 24th. 
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